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Abstract
Katriina Anttila
WEB-BASED INTERVENTIONS SUPPORTING THE MENTAL HEALTH 
OF ADOLESCENTS WITH DEPRESSION
University of Turku, Faculty of Medicine, Nursing Science, Doctoral Programme 
in Nursing Science, Finland, Annales Universitatis Turkuensis, Turku, 2018
ABSTRACT
The aim of this study was to enhance the knowledge of potential of web-based
interventions that support the mental health of adolescents with depression. The 
data were collected 2008–2017. A mixed methods study in three phases was con-
ducted. First, a systematic literature review was carried out to describe web-based
interventions and examine their impact. Second, the needs of adolescents, based
on their own concerns, hopes and social relationships, were explored from their 
perspective when they visited adolescent psychiatric outpatient clinics. Third,
feedback on the web-based support system was gathered. Qualitative data were
analyzed with thematic analysis and quantitative data with statistical methods.
In the review, 22 studies (27 articles) were included. The web-based interventions
were diverse in their content. Further, 15 studies (16 articles) were included in the
meta-analysis. Depression symptoms were found to have reduced in intervention 
group compared to control group, after intervention (p=.02) and when measured 6
months after intervention (p=.01). The reduce was not statistically significant at 3–
5 month’s follow-up. Adolescents in the intervention group left the study earlier 
than those in control group. The adolescents (n=70) described multiple concerns
in their lives, but also hopes. Their (n = 29) social relationships varied in extent 
and quality. Adolescents (n=46) provided positive feedback on web-based support 
system and found it to be reliable and appropriate for them. Some adolescents had 
difficulties with the system and did not experience getting help. Ideas to increase 
interaction and add detailed information about depression on sites were given.  
Web-based interventions are potentially useful for supporting mental health among 
adolescents with depression and complementing current services. Positive experi-
ences by adolescents encourage the use, but those interventions are not suitable for 
everyone. The different needs of adolescents with depression should be taken into 
account when developing web-based interventions or planning treatment for them. 




VERKKOPOHJAISET INTERVENTIOT MASENTUNEIDEN NUORTEN 
MIELENTERVEYDEN TUKENA
Turun yliopisto, Lääketieteellinen tiedekunta, hoitotiede, Terveystieteiden tohtori-
koulutusohjelma, Suomi Annales Universitatis Turkuensis, Turku, 2018
TIIVISTELMÄ
Tutkimuksen tavoitteena oli saada tietoa verkkopohjaisten interventioiden mah-
dollisuudesta tukea masentuneiden nuorten mielenterveyttä. Aineisto kerättiin
2008–2017. Tutkimus toteutettiin kolmivaiheisena monimenetelmätutkimuksena.
Ensimmäisessä vaiheessa tehtiin systemaattinen kirjallisuuskatsaus interventioi-
den kuvauksista ja vaikuttavuudesta. Toisessa vaiheessa selvitettiin nuorten tar-
peita perustuen huoliin, toiveisiin ja ihmissuhteisiin heidän ollessa asiakkaina nuo-
risopsykiatrian poliklinikoilla. Kolmannessa vaiheessa kuvattiin nuorten antama 
palaute verkkopohjaisesta tukiohjelmasta. Laadulliset aineistot analysoitiin käyt-
täen teema-analyysia ja määrälliset aineistot tilastollisilla menetelmillä.
Katsaukseen valittiin 22 tutkimusta (27 artikkelia). Verkkopohjaiset interventiot 
erosivat keskenään sisällöiltään. Meta-analyysiin valittiin 15 tutkimusta (16 artik-
kelia).  Masennusoireet vähenivät interventioryhmässä kontrolliryhmään verrat-
tuna heti intervention jälkeen (p=.02) ja yli 6 kk seurannassa (p=.01). Vaikutus ei 
ollut tilastollisesti merkitsevä 3–5 kk seurannassa. Nuoret keskeyttivät tutkimuk-
sen interventioryhmässä useammin verrattuna kontrolliryhmään. Nuoret (n=70)
kuvasivat lukuisia elämäänsä liittyviä huolia, mutta myös toiveita. Heidän (n=29) 
sosiaaliset suhteensa vaihtelivat määrältään ja laadultaan. Nuoret (n=46) antoivat
palautetta verkkopohjaisen tukiohjelman käytöstä ja kokivat sen pääosin myöntei-
senä ja luotettava sekä heille tarkoitetuksi. Osalla nuorista oli vaikeuksia käyttää 
ohjelmaa ja he eivät kokeneet saavansa siitä apua. Kehittämisehdotukset liittyivät 
vuorovaikutuksen lisäämiseen ja masennukseen liittyvän tiedon tarkentamiseen.
Verkkopohjaiset interventiot tarjoavat käyttökelpoisen menetelmän masentunei-
den nuorten mielenterveyden tukemiseksi ja palveluiden täydentämiseksi. Nuorten 
myönteiset kokemukset tukevat verkkopohjaisten interventioiden käyttöä, mutta
silti ne eivät sovi kaikille. Erilaiset tarpeet tulee ottaa huomioon, kun kehitetään 
verkkopohjaisia interventioita tai suunnitellaan hoitoa masentuneille nuorille.
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Mental health among adolescents poses a world-wide challenge (Polanczyk et al. 
2015, Rocha et al. 2015). Over 30% of people have some kind of mental disorder
during their lifetime (Merikangas et al. 2009). Mental disorders touch around 10% 
of the child and adolescent population, but depending on the study, that number 
can range from 6.7% (Erskine et al. 2016) to 13.4% (Polanczyk et al. 2015).
Among the problems associated with mental health, depression and anxiety form 
the most common disorders among adolescents. The prevalence of major depres-
sive disorder (MDD) varies (Merikangas et al. 2009), but they have been suggested
to affect about 4–5% of adolescents (Thapar et al. 2012). 
Adolescents themselves see mental health issues as one of the most significant 
health concerns in their lives (World Health Organization [WHO] 2014). Depres-
sion causes a lot of burden for people. The symptoms and effect of depression are
more often experienced by girls than boys. Further, the symptoms of depression 
increase from the age of 13 to age of 17 years (Khan et al. 2017). The disease
causes increased comorbidity, mortality and burden to social relationships (WHO 
2013). Depression leads to decreased life satisfaction and decreased feelings of 
safety and disrupts everyday habits (Khan et al. 2017). 
In addition to the notable personal burden depression causes, the disease signifi-
cantly causes problems at the economic level and in working life. In the United 
States, the cost of depression increased 20% between 2005 and 2010 reaching 
210.5 billion dollars. This total includes costs relating to medical treatment, sui-
cide-related costs, missed working days and reduced productivity (Greenberg et 
al. 2015). Costs for children and adolescents included in this total not only repre-
sent money spent on medical and health care, but also the costs of school and social 
services (Lynch & Clarke 2006). Adolescents with depression are likely users of 
financial benefits, such as social insurance support (Pape et al. 2012). 
In Finland, total health care costs in 2015 were 19.8 billion euros (9.4 % of GBT).
Mental disorders caused costs of 100 million euros in primary health care and 750 
million euros in specialized health care. (Matveinen & Knape 2017.) Regarding
working life, mental disorders caused 4 million missed working days, which the 
Social Insurance Institution of Finland refunded in 2009. Sixty percent of those
cases involved depression. In the age group of young adults (under 30 years old),
430,500 days of missed work were refunded because of depression in 2009. (Rai-
tasalo & Maaniemi 2011.)
There is a great need for development in health care services (Finnish Government 
2018a, Rocha et al. 2015). Regarding mental health among adolescents, there is a 
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need to provide treatment to reduce adolescents’ suffering and prevent the contin-
uation of mental burden into adulthood (Green paper 2017). Effective treatments 
for adolescents with depression are available (Hetrick et al. 2016, Thapar et al. 
2012). However, several challenges exist. Current services do not meet adoles-
cents’ needs. There is also gap between available services and resources. Central 
factors to development are user-friendliness, services of equal quality, easy access 
and reduction of costs. (Rocha et al. 2015.) Preventive and early interventions are
one focus of reforming mental health services (McGorry et al. 2013), and utiliza-
tion of digital services is another priority (Finnish Government 2018a, McGorry et 
al. 2013). 
The web is already widely used globally (Statista 2018, Internet World Stats 2018). 
It is increasingly accessed by adolescents through mobile phones (Statistics Fin-
land 2017). In the beginning of 2018, the number of web users worldwide was 4 
billion (Statista 2018)—over half of world population (Internet World Stats 2018).
In Finland, almost all adolescents use the web, and 95% of the age group of 16–
24-year-olds use it several times a day (Statistics Finland 2017). People aged 16–
24 use the web mostly for e-mails (98%), instant messages through mobile phones 
(97%), social media (96%) and for searching information about products and ser-
vices (Statistics Finland 2017).
Several advantages of digitalization in health care are known. However, digitali-
zation in health care services is far behind that of other branches or sectors (Imison 
et al. 2016). The web is actively used among people with mental disorders, alt-
hough access be rarer than it is among the general population. Although mental 
health websites are not widely utilized, the web provides possible ways of provid-
ing mental health services. (Thomas et al. 2017.) Several web-based interventions 
are internationally used to support adolescents with depression (Wozney et al. 
2017). Those interventions can be realized in a variety of ways and with different 
contents (MacDonell & Prinz 2017). Web-based interventions are found to have a 
promising impact on depression symptoms (Pennant et al. 2015), cost-effective-
ness, quality of health care and ease of access to treatment. Also, great opportuni-
ties to manage resources and remove geographical barriers between patients are 
have been pointed out. (Imison et al. 2016.)
Despite the advantages of digitalization in supporting mental health among ado-
lescents with depression, there are challenges to take into account. A large number
of attempts to put digital services into use in practice have been unsuccessful 
(Hickey 2006). Several obstacles hinder the implementation and use of digital ser-
vices in health care (Long et al. 2017, Moody et al. 2015), specifically in mental 
health services (Town et al. 2017). Digital systems have been found to be insuffi-
ciently integrated in surrounding structures. Unmet user needs are one of the most 
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important obstacles that hinder engagement with digital services in health care.
Private and secure access is also a concern for users (Long et al. 2017.) Further-
more, health care professionals believe that web-based interventions may hinder
the therapeutic process of adolescents (Town et al. 2017).
To meet the challenges regarding optimally using digital services, a number of
factors should be considered (Hickey 2006). Equal attention should be given to
both digitalization and the human being users (Mumford 2006a) to reach the best
possible results through using web-based interventions (Boström et al. 2009). Re-
garding the development of mental health services, adolescents’ opinions should
be heard. Their participation (National Institute for Health and Care Excellence 
[NICE] 2018a) is crucial when aiming to offer high-quality (Nair et al. 2015) 
youth-friendly services (Ambresin et al. 2013) and enhance evidence-based prac-
tices (Davies & Gray 2017). 
This doctoral thesis aims to add to the knowledge of potential of web-based inter-
ventions that support the mental health of adolescents with depression. To reach 
this aim, the Socio-Technical Theory (STT) (Kim et al. 2011, Mumford 2006b) 
was chosen as a theoretical background for the study. The STT consists of four 
dimensions: task, people, technology and structure (Leavitt 1965)—all essential 
factors for reaching the best possible use of digital services (Boström et al. 2009).
In this study, three dimensions: task, people and technology are in focus. Structure 
is understood as the surrounding environment (Mumford 2006a) that forms from 
the setting in which adolescent mental health services are provided.
The doctoral thesis was conducted in the discipline of nursing science. This study 
supports the perception that nursing science is a research-based activity aiming to
enhance health. Furthermore, the study comprehensively takes into account the 
holistic framework of nursing, including the needs of individual patients (Grady 
2017, Barrett 2002). The concepts of health, people, environment and caring (Bar-
rett 2002) are in focus throughout the thesis with the purpose of enhancing
knowledge related to trends of digitalization in health care (Grady 2017, Reed 
2018) and producing knowledge to be utilized in clinical practice, health policy 
and research.
The concepts of health, people, caring and environment (Barrett 2002) are under-
stood in this study to be parallel with the four dimensions of task, people, technol-
ogy and structure in the Socio-Technical Theory (Mumford 2006b, Leavitt 1965). 
Health is used to mean mental health of adolescents. People in this study means 
adolescents with health concerns of depression. More specifically, they are ado-
lescents who have been diagnosed with depression or have symptoms of depres-
sion or anxiety. Caring in this study is treatment realized by using web-based in-
terventions. This includes several interventions that aim to support mental health 
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with the purpose of prevention or treatment. Environment means the setting in 
which adolescents receive mental health services. 
This study is linked to the Depis.Net project (ISRCTN80379583). It is a research 
project conducted in cooperation with the University of Turku and two Finnish 
hospital districts. The purpose of the project is to develop a web-based support 
system that is usable and appropriate for adolescents. Depis.Net aims to support 
self-management and enhance knowledge about the mental health and wellbeing 
of adolescents with depression (Välimäki et al. 2012). In this doctoral thesis, Phase
I (Paper I) was conducted to understand web-based interventions in general. The 
data for this phase consists of international articles published in scientific journals 
(Paper I). The data used in Phases II and III (Papers II–IV) were collected from
the Depis.Net web-based support system. The adolescents were participants in the 
intervention group, and they used the web-based support system in addition to their
usual care at adolescent psychiatric outpatient clinics in Finland.
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2 OVERVIEW OF LITERATURE
2.1 Adolescent depression
Adolescent depression is a significant health concern (WHO 2018a). It is the great-
est source of disability in the lives of 10–19-year-olds (WHO 2016a, Vos 2015,
Murray et al. 2012). Depression leads to a number of problems, such as mortality, 
functional impairment (Lépine & Briley 2011) and dysfunction in everyday life 
(Khan et al. 2017). The economic burden that depression puts on societies is sig-
nificant (Greenberg et al. 2015, Lépine & Briley 2011). Currently, depression af-
fects over 300 million people worldwide as one of the most common mental dis-
orders (WHO 2018b). The incidence rates increase from childhood to adolescence 
(Kouros & Garber 2014). 
A one-year prevalence of adolescent depression is represented in about 4–5% of
the population of this age group (Thapar et al. 2012). However, this percentage 
differs depending on the type of instrument used for measurement (Karlsson et al. 
2010). Mild or moderate major depressive disorder (MDD) has been found in 7.5%
of adolescents (ages 13 to 18 years) in the US, while the prevalence of severe MDD 
was 2.9% (Avenevoli et al. 2015). Among adolescents (N = 16,955) from 12 to 17 
years old in the civilian and non-institutionalized US population, depressive epi-
sodes have been found to occur in 12.5% of them (Center for Behavioral Health 
Statistics and Quality 2016).
Among eighth and ninth graders (14–16 years old) in Finland, 27% have been con-
cerned about their mental state, and 12% have experienced severe or moderate 
anxiety (National Institute for Health and Welfare 2017). Self-reported severe de-
pression has been found in 4.7% of girls and 2.2% of boys (N = 102,182) (Torikka 
et al. 2014). However, the prevalence of adolescent depression has been shown to 
slightly increase (Center for Behavioral Health Statistics and Quality 2016, Tor-
ikka et al. 2014). In the US, 9% of adolescents had depression episodes in 2004. 
By the year 2014, it had increased to 12.5% (Center for Behavioral Health Statis-
tics and Quality 2016). Among Finnish girls, the prevalence of severe depression 
increased from 4.0% in 2000 and 2001 to 4.7% in 2010 and 2011. A statistically 
significant increase was not found among Finnish boys during the same time frame 
(Torikka et al. 2014).
Depression causes significant problems for individuals. It affects cognitive skills
by weakening memory functioning (Holt et al. 2016, Wingenfeld & Wolf 2011),
which can lead to lower achievement at school (Maurizi et al. 2013). Depression 
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increases a person’s dysfunctional thoughts about oneself (Rawal et al. 2013). Fur-
thermore, difficulties with sleeping are common for depressed adolescents (Hayley
et al. 2015). Functional impairment is four times as usual in depressed adolescents 
than in non-depressed adolescents (Balázs et al. 2013). When compared to healthy 
peers, depressed adolescents participate less in activities at school and in the com-
munity, such as clubs and social groups (Burnett-Zeigler et al. 2012).
Personal factors can affect the amount of burden depression can bring. Some dif-
ferences are related to gender and age. Girls are more sensitive than boys when it 
comes to suffering from sleep disturbances and feeling sad. Boys more often have 
problems with concentration and skills needed for making decisions. (Kouros & 
Garber 2014.) When comparing adolescents to adults, adolescents have more
guilty attitudes towards themselves, whereas fatigue and psychomotor retardation 
are more common among adults (Sánchez-García et al. 2014). 
Social relationships have a two-way effect on adolescent depression (Maurizi et 
al. 2013). Lack of supportive family relationships (Kouros & Garber 2014) and 
conflicts at home increase depressive symptoms (Fosco et al. 2016). In addition,
adolescents whose parents have a low educational levels, unemployment or low 
incomes have an increased risk of depression (Wirback et al. 2014). In contrast, 
support from the family and school has been found to lower the presence of de-
pression (Cupito et al. 2016). Good social relationships support depressed adoles-
cents in managing better at school (Maurizi et al. 2013). Family structure has some 
effect on wellbeing, and adolescents living in nuclear families are a little more 
satisfied than adolescents in single-mother families (Walper et al. 2015). However,
the climate at home has been found to be more effective on adolescents’ wellbeing 
compared to family structure (Phillips 2012).
Stigma is another source of burden for adolescents with depression (Moses 2010). 
It can be experienced on a personal level, such as a depressed adolescent having 
their own negative feelings about depression, or on a general level, where other
people have negative attitudes towards depression and towards people with de-
pression (Dardas et al. 2017). At its worst, stigma experienced as coming from 
peers can lead to the ending of friendships. Adolescents can also experience nega-
tive attitudes and avoidance coming from their family members, and further,
school staff can underestimate an adolescent’s abilities and feel fear or dislike. 
(Moses 2010.)
Regarding mortality, depression is a significant cause of suicide among adoles-
cents (De Crescenzo et al. 2017). Suicide is one of the leading causes of death 
among this age group (Viner et al. 2011). Out of all deaths of 10–24-year-old
young people in 2000–2004, suicide accounted for 7–16% of deaths among males, 
and 6–13% of deaths among females (Viner et al. 2011). In Finland, in the age 
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group of 15 to 24-year-old adolescents, suicide is still the cause of death in every 
third case (Official Statistics of Finland 2013). The trend has been decreasing, es-
pecially from its peak among 15–19-year-old boys at the time of the economic 
downturn in 1990–1991, compared to the suicide rate of 2013 (Parkkari et al. 
2016).
2.2 Mental health services for adolescents with depression
Mental health services for adolescents with depression are recommended to pro-
vide according to the stepped-care model (NICE 2018a, Ho et al. 2016). The model 
is based on idea that treatment in different steps or levels is available according to 
the severity of depression and adolescents’ needs (NICE 2018a). The levels can be 
defined to be: first, watchful waiting; second, self-help; third, face-to-face treat-
ment; and lastly, services in specialized health care. However, the number and re-
alization of steps can vary in different settings (Ho et al. 2016). 
Organizations in a variety of settings can provide mental health services for ado-
lescents. Public or private organizations and associations (National Institute for 
Health and Welfare 2018a) can offer services or they can be provided through a
cooperation of these. Organizations can work in community settings, such as at
schools, colleges, universities (Hetrick et al. 2016) or health care centers (Py-
lkkänen & Haapasalo-Pesu 2016). They can operate in clinical settings in primary 
health care (Hetrick et al. 2016) or specialized health care (Current Care Guide-
lines 2016). Easy access services are used and often produced in cooperation with
primary and specialized health care (Pylkkänen & Haapasalo-Pesu 2016). Both
outpatient and inpatient care are used for depression treatment (Wright et al. 2016). 
Furthermore, services supporting primary health care and enhancing cooperation 
are recommended to be developed (FINLEX 1326/2010).
Primary health care services are preferred in the treatment of adolescent depression 
(NICE 2018a, Current Care Guidelines 2016). Organizations in primary health 
care are responsible for planning and providing necessary treatment (Borg 2016). 
Health care centers provide services by doctors, nurses, psychologists and public 
health nurses. Professionals at health care centers are knowledgeable about the 
service system and are able to guide adolescents in getting the appropriate services 
(Pylkkänen & Haapasalo-Pesu 2016). In school settings, preventive health services
for pupils and their families are provided (National Institute for Health and Welfare
2018b) with the purpose of promoting wellbeing, supporting development and rec-
ognizing needs for special support (FINLEX 1326/2010). School health services
are responsible for following and recognizing problems in adolescents’ mental 
condition (Borg 2016) and providing supportive meetings with the school health 
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nurse, psychologist or curator, if needed (The Finnish Association for Mental 
Health 2018, FINLEX 1287/2013). Family guidance centers can provide support 
regarding the development of any depression-related problems and potential con-
cerns in the adolescents’ family situations (National Institute for Health and Wel-
fare 2018c, Fosco et al. 2016, Kouros & Garber 2014).
Easy access or “walk-in” services are recommended to adolescents (FINLEX 
1116/1990). The idea is to reach adolescents that are not yet in the field of services
(Erikson & Arnkil 2012) and prevent marginalization (Leemann & Hämäläinen 
2015). Referral is not needed, and adolescents can get help anonymously. Adoles-
cents at this stage do better when more alternations of treatment, and resources in 
their normal life, such as family support, are available. (Erikson & Arnkil 2012.)
Specialized health care services are recommended if support in primary health care 
is not sufficient (The Finnish Association for Mental Health 2018). This includes
cases of moderate or severe depression (NICE 2018a, Current Care Guidelines 
2016), psychotic symptoms, suicidal ideation (NICE 2018a, Kaukonen et al. 2010)
and requirements of the Child Welfare Act (FINLEX 417/2007). Adolescent psy-
chiatry can operate as an independent medical speciality (Pylkkänen & Haapasalo-
Pesu 2016) or in combination with child psychiatry (Salamone-Violi et al. 2015).
Both outpatient and inpatient treatments are used (NICE 2018a, Järvelin 2016,
Wright et al. 2016), but outpatient care is strongly recommended (FINLEX 
1326/2010, FINLEX 1116/1990). Psychiatric specialized health care services are 
provided at hospitals by hospital districts and also in health care centers (Järvelin 
2016).
Outpatient clinics provide services both in acute and non-emergent cases (Kauko-
nen et al. 2010). A rehabilitation plan for every adolescent should be drawn up 
with the purpose of enhancing ability to function and attending school (Pylkkänen 
2013). Psychotherapy is strongly recommended as treatment (NICE 2018a, Cur-
rent Care Guidelines 2016) in its different forms such as psychodynamic therapy, 
family therapy and cognitive behavioral therapy. Psychotherapy can be realized as 
its own service at outpatient clinics in primary or specialized health care or pro-
duced as an outsourced service by private therapists (Pylkkänen 2013). Additional 
treatment options include occupational therapy, music therapy or group treatments 
offered in daytime units (Pylkkänen & Haapasalo-Pesu 2016). The more severe 
the depression is, the more essential medication is (Current Care Guidelines 2016), 
but always in combination with psychosocial treatment (Kumpulainen & Lauk-
kanen 2016). 
Inpatient specialized health care is needed when the patient’s mental condition is 
severe and outpatient care is not sufficient. The treatment can be voluntary or in-
voluntary (NICE 2018a, Kaltiala-Heino & Lindberg 2016, FINLEX 1116/1990). 
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The goal of inpatient care is to support adolescents in getting back to their normal 
life in cooperation with their family and other resources that are part of the adoles-
cent’s normal life (Kaltiala-Heino & Lindberg 2016).
The Finnish stepped-care model is organized by public sector actors (Pylkkänen 
& Haapasalo-Pesu 2016) and is produced by municipalities or associations of mu-
nicipalities (FINLEX 1116/1990). Currently, almost 300 municipalities are re-
sponsible for organizing sufficient services for its citizens (FINLEX 1116/1990). 
Municipalities belong to one of the 20 hospital districts (Kuntaliitto 2017) that are 
responsible for providing specialized health care services in Finland (FINLEX 
1989/1062). Mental health services for children and adolescents in Finland are cur-
rently under reform based on a key project organized by the national government’s
child and family services (LAPE) (Ministry of Social Affairs and Health 2018b). 
Providing early support and prevention based on the needs of children and their 
families, and drawing from evidence-based knowledge, are central elements of the 
project (National Institute for Health and Welfare. 2018d). Likewise, the collabo-
ration of various service providers throughout primary health care, child protection
services and specialized health care is crucial (National Institute for Health and 
Welfare 2018e).
In Finland, some recommendations and laws guide the principles of adolescent 
psychiatric care. Adolescent mental health services are recommended for those 
who are aged 13–22 (Pylkkänen & Haapasalo-Pesu 2016). There are also time lim-
its based on Finnish legislation for responding to adolescent mental needs. For 
people under 23-years-old, the Finnish care guarantee mandates that the estimation 
for the need for treatment must begin within three weeks of the arrival of the re-
ferral. The examinations needed for this estimation must be carried out within six 
weeks, and the possible treatment must begin within three months of when the 
need for treatment was determined. (Ministry of Social Affairs and Health 2018a, 
FINLEX 1326/2010.)
In specialized health care in 2008, 2,269 adolescents aged 13 to 17 years were 
treated in Finnish inpatient clinics. In outpatient clinics, 17,623 patients were 
treated with an average of 9.8 visits per patient. In 2015, the number of inpatients 
decreased to 2,064 (9%). The number of outpatients increased to 20,321 (15%)
with an average of 13 visits. MDD and anxiety disorders are the main reasons for 
psychiatric special health care of adolescents (Järvelin et al. 2017).
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2.3 Treatment for adolescents with depression
Treatment for adolescents with depression is available (Thapar et al. 2012). Posi-
tive outcomes have been found to relate to treatment (Cox et al. 2014, Thapar et 
al. 2012) and prevention interventions (Hetrick et al. 2016), and also with cost-
effectiveness (Lynch & Clarke 2006). However, there are some challenges in the
treatment of adolescent depression. Less than 50% of adolescents needing treat-
ment actually get appropriate treatment (Center for Behavioral Health Statistics 
and Quality 2016, Burnett-Zeigler et al. 2012). Although treatment is recom-
mended to be carried out in outpatient clinics, the available resources cannot meet 
the needs of all adolescents needing treatment (Pylkkänen & Haapasalo-Pesu 
2016). Thus, there is a need (Kärkkäinen 2016), but also ongoing actions and op-
portunities, to develop the current treatment system (Green paper 2017). 
Depression treatment is recommended to provide following evidence-based guide-
lines for improving health outcomes (NICE 2018b). Information about depression 
and its treatment should be provided in an age-appropriate way by health care pro-
fessionals. Further, information about self-help groups and support groups should 
be offered (NICE 2018a). Exploration of the adolescent’s life situation is essential 
(Current Care Guidelines 2016), and treatment should be carried out in a support-
ive and collaborative atmosphere with the patient and their family members. Social
workers and educational workers should be part of treatment (NICE 2018a). Psy-
chotherapy alone or in combination of medication is recommended (Current Care 
Guidelines 2016). Noticing the severity of the depression and urgency of the epi-
sode is important in treatment planning (Current Care Guidelines 2016). The avail-
able resources also effect what kind of treatment is provided (Thapar et al. 2012).
Treatment for adolescents with depression can be provided through various inter-
ventions. Psychoeducation can be used in the prevention and managing of adoles-
cent depression. It can be provided to groups, families or individuals and delivered
through information papers, online or through lectures.  It may be effective to en-
sure adolescents’ understanding of their depression, and in that, empower them in
enhancing their wellbeing (Jones et al. 2017).
Psychological therapies are used with or without antidepressant medication (Cox 
et al. 2014). Psychotherapies are based on different frameworks and delivered in a
variety of manners. Family therapy has been found to be effective in treating ado-
lescent depression and, among five levels of effectiveness of psychological inter-
ventions, it is ranked to be best at the support level (level 1) (Chorpita et al. 2011). 
A randomized controlled trial (RCT) (n = 72, age: 9–15 years) showed a significant 
reduction in depression symptoms after family therapy intervention and in the fol-
low-up (Trowell et al. 2006). In a systematic literature review, the effectiveness of 
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psychological interventions for children and adolescents with mental disorders was
studied. Out of the 435 studies that were included, the cognitive behavioral therapy 
(CBT) framework was found to be effective for adolescent depression. CBT with 
or without medication and CBT involving parents it reached level 1 in supporting
depression (Chorpita et al. 2011).
CBT-based therapies were compared to interpersonal therapy (IPT) and to third-
wave CBT in the systematic review. Their impact in preventing the onset of de-
pression was especially looked at. Based on 32 studies (total number of partici-
pants = 5, 965) included in the review, the risk of depression onset was reduced 
when using any intervention (P = .01) compared to no intervention. Based on 70 
studies (total number of participants = 13, 829), depression symptoms decreased 
in post-intervention (P < .0001) with the effects lasting up to three months (P < 
.0001) and 4–12 months (P < .0002), but not after that (Hetrick et al. 2016). Inter-
personal therapy was found to be effective in the prevention of depression when 
compared to no intervention (Hetrick et al. 2016). It reached level 2 support, mean-
ing good support, for adolescent depression (Chorpita et al. 2011).
IPT has been modified to a six-meeting-long intervention of Interpersonal Coun-
selling (IPC). The intervention aims to work with complicated and stressful rela-
tionships of adolescents with mild or moderate depression. IPC was implemented 
and studied in Finnish schools, where public health nurses, psychologists and 
school social workers had been trained in this type of therapy. Adolescents (n = 
46) with mild or moderate depression participated in a controlled study. The study
found that symptoms of depression were reduced clinically significantly, and only 
8% of participants needed a referral to specialized health care. IPT intervention 
was not found to be more effective than usual treatment, but the results were prom-
ising for implementing structured interventions for the treatment of adolescent de-
pression in primary health care and school circumstances. (Ranta et al. 2018.)
In the systematic review, expressive writing and relaxation reached level 2, mean-
ing a good level of support. Further, self-control training and self-modeling 
reached level 4 with minimal support (Chorpita et al. 2011). Mindfulness-based
interventions are often used in treating adolescents with depression (Shomaker et 
al. 2017, Ames et al. 2014). Adolescents (n = 7, age: 12–18 years) participating in 
a mindfulness-based cognitive therapy group for eight weeks were found to have 
enjoyable experiences and a reduction in symptoms (Ames et al. 2014).
Music therapy is also used to treat depression. In a review of nine studies (n=421, 
age: 14–86 years), short-term benefits were found as pertaining to depressive 
symptoms (Aalbers et al. 2017). Two studies where participants were adolescents
were included in review: a published research article (Hendricks et al. 1999) and a
dissertation (Hendricks 2001). Depressive symptoms were reduced significantly 
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after music therapy among adolescents (n=40, age: 14–15 years) when compared 
to non-music therapies (Hendricks et al. 1999).
Physical exercise is known to have positive effects on health in general. Further-
more, there are no negative side-effects and the cost of exercise is low. Based on 
a review of 16 studies involving exercises (total number of participants = 1,191, 
age: 11–19 years), small positive effects were found related to children’s and ado-
lescents’ depressive and anxiety symptoms. (Larun et al. 2006.) Dance movement 
therapy is one particular form of physical activity that is used as depression treat-
ment, although, based on a review of three studies involving participants of a wide 
range of ages (n = 147, 40 adolescents, 107 adults), no significant improvement in 
depressive symptoms were found (P< 0.07) (Meekums et al. 2015). In one of the 
studies, however, dance movement therapy among adolescent girls was studied (n 
= 40, age: 16 years). Here, it was found to balance the sympathetic nervous system 
with relaxing effects and reduce psychological symptoms. It was a low-cost inter-
vention and easy to implement (Jeong et al. 2005).
2.4 Web-based interventions for adolescents with depression
Web-based interventions are used for the prevention (Lattie et al. 2017, Clarke et 
al. 2015) and treatment of depression (Leone de Voogd et al. 2016, Rice et al. 
2014). The interventions can be delivered online, by DVD or CD-ROM, or with 
phones or mobile applications (MacDonell & Prinz 2017). In the interventions,
adolescents can complete quizzes or questionnaires or play interactive games. 
They can communicate through phone text messages or online instant messaging,
or train skills by doing exercises (MacDonell & Prinz 2017). The interventions can 
linearly progress through modules or be used without a strict order (MacDonell & 
Prinz 2017). The interventions are constructed in variety of ways (Wozney et al. 
2017, Rice et al. 2014), and adolescents’ engagement with the interventions can
vary (Rice et al. 2014). In a systematic literature review of web-based CBT-based 
interventions, the length of interventions varied from three to 26 weeks, and the 
number of modules varied from four to 30 (Vigerland et al. 2016). 
The possibility to receive feedback from professionals and to communicate is in-
cluded in some web-based interventions. Audio/video conversations are some-
times a feature. (MacDonell & Prinz 2017.) Support from a therapist can be pro-
vided through messages, phone calls or face-to-face meetings (Vigerland et al. 
2016). During the work process, contact with a therapist can include a short intro-
duction of the intervention or continuous feedback and conversations (Wozney et 
al. 2017). On the contrary, some interventions are mainly self-directed without 
communication with professionals (MacDonell & Prinz 2017).
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Web-based interventions are used for a variety of purposes for adolescents with 
depression (Rice et al. 2014, Barak & Grohol 2011). They can be psychoeducation 
sites, self-help activities, professionally led psychotherapies (Barak & Grohol 
2011) or social networking sites (Rice et al. 2014). The interventions can be used 
for the purpose of supporting adolescents’ parents or to offer self-help tools to 
adolescents (Stenberg 2016), which can be used by adolescents, their parents or 
both (Vigerland et al. 2016).
The purpose of an Australian web-based intervention called MoodGYM is to iden-
tify and overcome depression-related problems and develop coping skills. It is a 
module-based self-directed intervention, structured by the CBT framework.
(O’Kearny 2009.) It is used in several countries and has been translated into Finn-
ish (Päihdelinkki.fi 2013).
The moderated online therapy, Rebound, aims to prevent depression relapses, and 
is also Australian. The intervention, lasting at least 12 weeks, uses elements from 
positive psychology, mindfulness and strength-based interventions. It consists of
social networking, therapeutic elements and moderation by peers and profession-
als. The social network components were the most used in this intervention. De-
pression symptoms have been found to have been reduced by 45% in young people 
(n = 42, age: 15–25 years) between baseline and after the intervention (P = .0001). 
This therapy was also reported to be safe to use. (Rice et al. 2016.)
Web-based emotional memory training intervention targets reducing anxiety and 
depressive symptoms. Working memory training is a chessboard memory exercise 
with emotional elements. In one related study, high school students (n = 168, age: 
11–18 years) participated in an active or placebo group, but differences were not
found between the groups in anxiety or depressive symptoms. However, adoles-
cents’ self-esteem increased in the active group. (Leone de Voogd et al. 2016.)
The web-based skill-building intervention, ProjectTECH, aims to prevent depres-
sion among adolescents. It is a CBT-based web-based intervention lasting 8 weeks. 
It includes 40 small lessons, skills training and the possibility of peer communica-
tion. High school students (n = 39, age: 14–19 years) tested its feasibility, accept-
ability and effectiveness. The intervention was found to be usable, and it was used 
frequently by adolescents. Significant improvements were found in depression 
symptoms, perceived stress and positive affects (P < 0.05). (Lattie et al. 2017.)
A fantasy game, SPARX, from New Zealand also is meant to support adolescents 
with depression, and it is used on CD-ROM (Cheek et al. 2014, Merry et al. 2012). 
The CBT-based intervention offers treatment in a fantasy world where adolescents
can practice skills by using an avatar. When the acceptability of this intervention
was studied among adolescents living in rural areas (n = 16, age: 13–18 years),
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privacy was described as being important. However, the intervention was found to 
have potential to enhance access to therapy. (Cheek et al. 2014.)
The effectiveness of web-based interventions was studied in systematic reviews.
Promising results have been found in reducing depression symptoms among ado-
lescents (Pennant et al. 2015, Rice et al. 2014). In a review of 15 studies, all studies 
except one showed positive results (Rice et al. 2014). In a meta-analysis a total of 
27 studies involving 5 to 25-year-olds were conducted. The effectiveness of com-
puterized psychological therapies was found to decrease depression and anxiety 
symptoms significantly, when compared to the control group, for people aged 12–
25 years (Pennant et al. 2015). In a meta-analysis of 25 included studies of people 
aged 3 to 21, CBT-based web-based interventions were found to be effective re-
garding psychiatric conditions (Vigerland et al. 2016).
Even with these promising results, the impact of web-based interventions on de-
pression is still ambiguous. In a two-study meta-analysis, face-to-face therapy was
found to be more effective when compared to computerized CBT (Pennant et al. 
2015). In a meta-analysis including seven studies on web-based interventions, the 
results did not show statistically significant decreases in depression symptoms. 
However, anxiety symptoms were found to statistically significantly decrease,
when compared to a waitlist (Ye et al. 2014). Further, mixed effects or no effects 
on wellbeing were found in a narrative systematic review of 43 studies using dif-
ferent ways of web-based communication and social media. Although adolescents
reported increased self-esteem, feelings of belongingness and experiences of get-
ting social support, there were also reported risks of exposure to bullying and in-
crease of depression symptoms (Best et al. 2014).
Adolescents’ opinions regarding web-based interventions have been explored in a 
few studies. Kenny et al. (2016) studied opinions on using mental health mobile 
applications among adolescents in a school setting (n = 34, age: 15–16 years). Re-
garding layout, adolescents reported liking attractive, colorful sites (Kenny et al. 
2016). Another study focused on views about web-based support for mental health 
problems among adolescents in a school setting (n=106, age: 12–19 years) and
found that more colorful sites were preferred by adolescents with less education, 
while adolescents with more education preferred black and white sites with more 
information (Havas et al. 2011). Safety of use, privacy and confidentiality were 
appreciated features of interventions (Kenny et al. 2016). The adolescents ex-
pressed the need for a website offering information and self-tests about mental 
health, as well as possibilities to chat about the subject with others (Havas et al. 
2011). Experiences of adolescents with subthreshold depression (n = 83, age: 14–
21 years) were studied when the adolescents used a web-based intervention as a 
depression treatment. After the intervention, they described that they got some help 
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and more understanding about their situation. They also described having more 
positive attitudes towards depression treatment than they had at baseline (Ilo-
abachie et al. 2011). The possibility to contact a professional (Kenny et al. 2016),
social interaction, and peer support were seen as important for them (Kenny et al. 
2016, Iloabachie et al. 2011).
In Finland, some web-based interventions are available but not fully utilized (Sten-
berg 2016). The website of Nuorten Mielenterveystalo (Nuortenmielenterveystalo 
2018) includes information, links, self-help programs and guidance regarding ser-
vices. It is used in parts of every hospital district (Stenberg et al. 2016). However,
no published research articles about Nuorten Mielenterveystalo were found. The 
digital clinic, Meru Health, was found to offer treatment for depression in Finnish 
via mobile phones. The intervention is based on mindfulness, cognitive behavioral 
therapy, and behavioral activation. The 8-week intervention includes theme vid-
eos, exercises, and the possibility to get support from a therapist (Meru Health 
2018). Published research articles regarding Meru Health were not found. 
2.5 Theories regarding use of web-based interventions
A number of theories can be used as a framework when developing digital services 
(Kok 2014, Crosby & Noar 2011) or redesigning human behavior or work (Hasan
& Kazlauskas 2014; Ajzen 2011). Dwivedi et al. (2017), Goodhue and Thompson 
(1995) and Davis (1985) report on relevant theories, especially those regarding the
use or assessment of digital services.
For the purpose of this doctoral thesis, Activity Theory (Hasan & Kazlauskas 
2014), The Precede-Proceed model (Crosby & Noar 2011), The Technology Ac-
ceptance Model (Davis 1985) and The Socio-Technical Theory (Mumford 2006a, 
Leavitt 1965) were explored more closely to find a study framework. In the fol-
lowing, the purpose and use of the theories are described. Finally, The Socio-Tech-
nical Theory was chosen for the framework of this study because of its emphasis
on both the users’ human perspective and its aspects of digitalization.
Activity Theory (AT) was developed in 1920s by Russian psychologists Vygot-
sky and Leontiev for the purpose of understanding human activity and its rationales 
in practice in social environments. AT offers a holistic framework of human activ-
ity by taking into account the aspects of subject, object, community, outcomes, 
tools, rules and workers (Hasan & Kazlauskas 2014). The AT has been used as a 
framework, for example, when redesigning work at a children’s hospital by ana-
lyzing uncoordinated medical care paths, including the use of digital services (Eng-
ström 2000). This framework has been used to analyze the use of digital services
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regarding self-directed learning to add understanding about digital systems as dy-
namic and complex tools (Su et al. 2013). Alongside the technology acceptance 
model, the AT was used to understand factors related to intention of physicians to 
use guidelines digitally (Hsiao & Chen 2016).
The Precede-Proceed model (PPM) is a planning model based on an ecological
approach created by Green and Kreuter in 1980 (Crosby & Noar 2011). The PPM 
is divided into two stages. The planning stage (Precede) includes an appraisal of
social, epidemiological, behavioral, educational, ecological and administrative 
factors relating to people’s health behavior. The evaluation stage (Proceed) in-
cludes the implementation and evaluation of the process, impact and outcomes
(Green and Kreuter 1999 in Crosby & Noar 2011). The purpose of the PPM is to 
guide logic proceeding in development of interventions and health promotion pro-
grams (Crosby & Noar 2011) in dynamic and complex health care environments 
(Phillips et al. 2012). The PPM has been used to evaluate stress management ap-
plications delivered by mobile tools with the purpose of changing human behavior 
(Payne et al. 2016). It has been used for appraising health care interventions that 
use home visits for enhancing child-parent engagement. Further, Lam et al. (2017) 
point out that the purpose of using the PPM in this case was to construct consistent
planning phases and systematically involve children and parents in the planning.
Only the Precede stage was used to conduct need assessment when developing 
nutrition programs to promote healthy eating among college students (McMullen 
et al. 2017). 
The Technology Acceptance Model (TAM) was introduced in 1985 by Davis in 
his doctoral thesis (Chuttur 2009, Davis 1985) for explaining human behavior re-
lated to computer usage in organizations (Davis et al. 1989). The purpose of the 
TAM is to explore the determinants affecting the acceptance of use of digital ser-
vices. The TAM consists of the idea that external factors affect perceived useful-
ness and therefore make using digital services easier. Furthermore, perceived use-
fulness and ease of use are the main determinants that affect the acceptance of
digital services in organizations (Chuttur 2009, Davis et al. 1989). The TAM and
its modifications have been used to promote nurses’ use of digital services in health 
care since the early 2000s (Strudwick 2015). The model has been used to identify 
nurses’ attitudes and influencing factors related to automated medication storage 
and distribution systems (Escobar-Rodriquez & Romero-Alonso 2013). Further-
more, it has been used for assessing beliefs about and acceptance of digitalization
among health professionals (Ketikidis et al. 2012). It has been used to increase 
understanding about the usefulness of web-based interventions (Kurki et al. 2011)
and to describe behavioral intention of the use of a web-based support system from 
the staffs’ perspective in adolescent psychiatry (Kurki et al. 2017). 
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The Socio-Technical Theory (STT), also called the Socio-Technical Systems 
(Kim et al. 2011, Appelbaum 1997) or the Socio-Technical System Design (Leitch 
& Warren 2014), aims to optimize the social and technical systems equally to max-
imize the efficacy and people’s satisfaction in their work (Adam & Warren 2000). 
The STT intends to improve the implementation of digital services in organizations 
(Appelbaum 1997). The best possible output of a system change is understood to 
be reached when all aspects of the technical and social subsystems (Boström et al. 
2009), consisting of the four dimensions of task, people, technology and structure,
are taken into account (Leavitt 1965).
Development of the Socio-Technical Theory began after World War II at the 
Tavistock Institute of Human Relations (founded 1946), in London (Mumford 
2006a). The group working at the institute consisted of therapists, consultants, re-
searchers and psychiatrists who provided support to soldiers after the war. They 
found that the approaches they used with soldiers could be developed and applied 
in organizational circumstances with the purpose of enhancing employees’ work 
satisfaction and personal skills (Mumford 2006b). In the early phases of STT, it 
was applied to redesign work in coal mines (Appelbaum 1997). The idea was to 
reform human work and life by combining human skills with new technology. The
open-system concept is based in theory. The environment was understood as one
component of technology use that influences the usability, acceptability and func-
tionality of the digital services (Baxter & Sommerville 2011). 
The STT has been used as a framework in several studies in different areas and 
branches of science. Regarding environmental and energy policy, the STT was 
applied to analyze investments in the electricity sector. The purpose was to activate 
a downturn of carbon and to enhance energy policy that tackles the challenges of 
low-carbon investments (Bolton & Foxon 2015). The STT has been incorporated 
into innovation science research to add the user’s perspective to the existing per-
spective of production (Geels 2004). It has been used as a design to provide a broad 
context for understanding the use of products and the value of information systems 
in organizations (Miah et al. 2012).
In health care, the STT has been used in action research projects to improve health 
information system development towards usable systems in operation theatre de-
partments. The STT has been used to redesign an inadequately working patient 
administration system by taking into account users’ (nurses’) needs regarding sys-
tem use and data-entry. It has promoted the redevelopment of flexible user inter-
face with the possibility to consider needs not only related to digitalization. Chal-
lenges involving a lack of communication and coordination in the subcultures of 
three units were noticed. After all dimensions of the STT were taken into account,
the patient administrative system improved, and user satisfaction increased (Adaba
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& Kebebew 2017). In Finland, the STT has been used as a framework in the im-
plementation of electronic patient records. The purpose was to figure out the mean-
ing of socio-technical implementation. Further, the aim was to study how the STT 
has been adopted and what it means to successful working processes. All four di-
mensions (task, people, technology and structure) of the Socio-Technical Theory 
were found to be significant to successful implementation of patient records (Valta 
2013).
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3 AIMS OF THE STUDY
The overall aim of this study is to enhance the knowledge about the potential of 
web-based interventions to support the mental health of adolescents with depres-
sion. The study consists of three phases, which are presented in Figure 1. The goals 
are as follows:
Phase I: Description of web-based interventions and impact of the interven-
tions aims to describe web-based interventions and examine the impact of the in-
terventions with the purpose of supporting the mental health of adolescents with 
depression (Paper I).
Phase II: Description of adolescents’ needs based on concerns, hopes and so-
cial relationships aims to describe adolescents’ needs based on concerns, hopes 
and social relationships described in the web-based support system developed for 
adolescents with depression (Papers II and III).
Phase III: Description of adolescents’ feedback on the web-based support sys-
tem aims to describe the strengths, weaknesses and ideas for future modification
of the web-based support system developed for adolescents with depression from 
the adolescents’ perspective (Paper IV).
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4 MATERIALS AND METHODS
4.1 Theoretical approach
The theoretical approach of this doctoral thesis employed the Socio-Technical 
Theory (STT) (Mumford 2006b). It was chosen to guide this study because it 
equally emphasizes social and technical aspects regarding the use or implementa-
tion of web-based interventions. It offers a framework that takes the perspective of
adolescents as well as the technology features of web-based interventions into ac-
count in the environment of mental health services. These aspects are significant 
when seeking to gain understanding about the use of digital services in practice
(Baxter & Sommerville 2011).
The Socio-Technical Theory has been widely tested and developed since its start-
ing point. Its main idea, to optimize technical and social systems, has been adapted 
to different situations (Whetton 2005, Mumford 2006b). In Europe in the 1960s 
and 1970s, there was an increased focus on humanization, democracy and group 
work, including common decision-making, in working life. In 1980, when job sat-
isfaction of employees was understood to be important for productivity in industry, 
the position of the socio-technical approach was enhanced in the US. At the same 
time, the business climate and the industry changed. The ideas of Lean Production 
with standardizing processes took hold. Reducing costs was central, while a lack
of economic consideration was a weakness of the Socio-Technical Theory. Later,
projects with new computer systems were implemented, also in hospitals, success-
fully using the principles of the Socio-Technical Theory. (Mumford 2006b.)
The four dimensions of the Socio-Technical Theory are: task, people, technology
and structure (Leavitt, 1965). Structure is also named as an organizational envi-
ronment (Mumford 2006a). The four dimensions are dependent on each other, and 
a change in one dimension causes a change in the others (Leavitt 1965, Cipriano 
2012). For example, if there is an intention to increase the use of technology, in 
addition to the technology, the aspects of task, people and structure should be taken 
into account (Leavitt 1975). As follows, the dimensions of the STT are first de-
scribed based on theory, and after that, defined in the context of this doctoral thesis.
Task is defined as a purpose of a project. It is the set of qualifications or precon-
ditions of an organization, its “raison d’être” (Leavitt 1965). It includes the pro-
duction of service, taking into account the complexity of the levels of people, or-
ganization and technology. In health care, the task is to provide evidence-based
and consumer-centered services in appropriate ways. A task should be modified to 
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reflect any changes in its environment. The task of health care should, thus, follow 
the shift in resources from hospital-centered treatment to preventive and commu-
nal services. (Whetton 2005.)
In this study, the task is understood to enhance people’s health and wellbeing (Min-
istry of Social Affairs and Health 2018c) by offering comprehensive and evidence-
based mental health services (WHO 2015). It consists of the promotion of mental 
health and the prevention of its associated problems and, further, the treatment of
mental disorders (WHO and Calouste Gulbenkian Foundation 2017). It includes
supporting people’s ability to function and work (Ministry of Social Affairs and 
Health 2018c). Requirements and needs for people of different ages and develop-
mental stages should be taken into account when providing mental health services 
for them (WHO and Calouste Gulbenkian Foundation 2017). Moreover, adoles-
cents are recommended to actively participate in the development of the task
through what kind of services are provided to them (NICE 2018a). In Phase I, the 
description and impact of web-based interventions are studied for understanding 
the possible health advantages of the interventions, and for understanding what 
factors construct the interventions. In Phases II and III, the adolescents are users
of mental health services and web-based interventions. Their needs and feedback 
are examined to understand the use of web-based interventions in supporting their
mental health.
People is defined as actors who use digital services in practice (Leavitt 1965). The
term is associated with social aspects of human beings, including needs, values, 
attitudes (Cipriano 2012, Boström et al. 2009) and feelings (Leavitt 1965). Further, 
it refers to people’s knowledge, skills (Cipriano 2012, Boström et al. 2009), op-
portunities to learn and need of social support (Mumford 2006b). Organizational 
processes nowadays are understood to be people-oriented, and changes happen by 
influencing behavior of people through different approaches. The approaches can 
range from early manipulative approaches to current more equal approaches where 
the changes are caused by group pressure or need satisfaction (Leavitt 1965). In 
health care, people (patients, clients) are actively participatory and are an essential 
part of evidence-based decision making (Cipriano 2012). They are involved in the 
planning, monitoring and evaluation of health services (Nair et al. 2015, WHO 
2015).
In this study, people are users of web-based interventions in mental health services. 
They were experts on their own situation and mental condition, based on their ex-
periences (Davis & Grey 2017). They were adolescents or young people with di-
agnosed depression or symptoms of depression or anxiety, worded in this study as
‘adolescents with depression. In Phase I, the people were in the age range between 
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10 and 24 years (Sawyer et al. 2012). They were participants of randomized con-
trolled trials (RCT) included in the systematic literature review in this study. The
people in Phases II and III, are the adolescents who were between 15 and 17 years
old. They participated in the Depis.Net project (Välimäki et al. 2012), where the 
data of Phases II and III were formed. The adolescents were referred to adolescent 
psychiatric outpatient clinics because of symptoms of depression or anxiety. Be-
sides their treatment as usual, they worked self-reliantly for six weeks by using the
web-based support system developed for adolescents with depression.
Technology is defined as an intervention or tool that employs mechanical and 
technological solutions for a specific problem (Leavitt 1965). It consists of the
material devices and their applications, but also the knowledge related to the de-
vices (Cipriano 2012), including evaluation and testing the use of the digital ser-
vices (Leavitt 1965). To utilize digitalization in health services evidence-based
knowledge is needed to understand how the services are produced and delivered
(Cipriano 2012). Currently in the health care sector, development and strengthen-
ing of digitalization is in focus (Finnish Government 2018b). Regarding the pos-
sibilities of saving costs with digitalization, technology offers effective services
without the constraints of location and with optimized waiting times (Whetton 
2005). Digitalization can also replace employees (Parviainen et al. 2017) and pro-
vide easier access to health services for users (Andrews et al. 2013).
In this study, technology is defined as the digital services in the environment of 
health care. More specifically, it means web-based interventions that aim to sup-
port the mental health of adolescents with depression. Technology in this study
refers to different web-based interventions, such as therapies, treatment or self-
help interventions or psychoeducation delivered online. Furthermore, chat or video 
conversations, mobile applications, text messages and web games are included in
the dimension of technology (Barak & Grohol 2011). In Phase I, technology refers 
to web-based interventions delivered in a variety of ways, such as on the web,
through mobile phones or tablet applications, or with program installation pack-
ages to use on a computer. In Phases II and III, the web-based support system 
called Depis.Net was an intervention that adolescents used in addition to their 
treatment as usual. The intervention included information pages, exercises and
questionnaires and quizzes (Välimäki et al. 2012).
Structure (or organizational environment by Mumford (2006a)) means the sys-
tems of communications, rules and hierarchy of authority regarding to working
process (Leavitt 1965). It consists of relationships and responsibilities between the 
factors inside the system (DeSanctis & Jackson 1994). Reward methods are also 
included in structure (Boström et al. 2009). Structural approaches to organizational
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change concentrate on the coordination of workflow. These approaches focus on 
managing and controlling the jobs or decentralizing decision making and opera-
tions and moving them to the local unit level. (Leavitt 1965.) Health care organi-
zations are typically complex and hierarchic, having professional sub-cultures and 
teamwork with formal and informal norms. Change in appointed structures is usu-
ally slow, and implementation of technology solutions can shape status regarding 
power and privileges. (Whetton & Hartnett 2005.)
In this study, structure is defined as mental health services for adolescents. It is the 
physical environment where the web-based interventions were offered to adoles-
cents (Polit & Beck 2012). It consists of organizations and the mental health ser-
vices that were providing support to adolescents, such as school circumstances and 
health care services (Hetrick et al. 2016). In Phase I, structure refers to a variety 
of settings where web-based interventions for adolescents were provided. The 
structure consists of organizations that were working in community or clinical set-
tings, such as school or health care organizations. In Phases II and III, the struc-
ture is six adolescent psychiatric outpatient clinics in specialized health care in
Finland.
4.2 Methodological approach
The methodology of this study is based on a mixed-methods approach. A triangu-
lation of both quantitative and qualitative research traditions is followed to access 
the different dimensions of reality (Patton 1999). A combination of positivism
(Shih 1998), post-positivism (Kettes et al. 2011) and pragmatism (Morgan 2007) 
forms the orientation of this study with the purpose of understanding the nature of 
knowledge and decisions made through the research process (Braun & Clarke
2006). Positivism (Shih 1998) underpins a research tradition where the interest is 
in measurement of evidence and generalization of results (Risjord 2002). In the 
post-positivistic tradition (Kettles et al. 2011), the interest is in phenomena (Shih 
1998), including values and beliefs that cannot be confirmed by measurement (Ris-
jord 2002). Furthermore, pragmatism brings to this study the idea of the practical 
nature of knowledge, which is emphasized through the twofold philosophical ori-
entations (Morgan 2007).
The approach was chosen because it allows the research topic to be reached from
the perspectives of both human experiences and extent of how largely the interest 
of the study is (Fettes et al. 2013). Mixed methods were used because, by compar-
ing results from both quantitative and qualitative approaches, the validity of the 
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study can possibly increase (Fettes et al. 2013). Designs, sampling methods and 
data analyses according to study phases and papers are described in Table 1.
Mixed methods were used at the following three levels: design, methods, and in-
terpretation and reporting levels. First, at the research design level the convergent
approach was used (Fettes et al. 2013, Kettles et al. 2011). The research questions 
represent both quantitative and qualitative approaches for getting complementary 
pictures from various perspectives through adolescents’ experiences (NIH Office 
of Behavioral and Social Sciences 2018). Data collection was conducted in parallel
by using structured questionnaires with qualitative questions (Fettes et al. 2013). 
Second, at the method level, the merging approach was used for adding under-
standing, as mentioned in the study aim (Fettes et al. 2013). Data were collected 
by simultaneously using quantitative and qualitative methods, as well as the anal-
yses of different data that were conducted separately (NIH Office of Behavioral 
and Social Sciences 2018, Fettes et al. 2013, Plano Clark et al. 2008) and empha-
sized equally (Kettles et al. 2011, Plano Clarke et al. 2008). Third, at the interpre-
tation and reporting level, quantitative and qualitative results were integrated. Ac-
cording to weaving approach, the results were described together by themes nar-
ratively (Fettes et al. 2013).
Table 1. Designs, sampling methods and data analysis according to study phases 
and papers.
Phase Paper Design Sampling 
methods
Data analysis methods
























In Phase I, a systematic review and meta-analysis was conducted for collecting
knowledge on web-based interventions and evidence of their impact on supporting
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the mental health of adolescents with depression (Higgins & Green 2011). A sys-
tematic literature review was performed because of the need for comprehensive 
knowledge about the subject and to appraise the quality of the studies (Aromataris 
& Pearson 2014) to enhance the appropriate use of web-based interventions in ad-
olescents’ mental health services. Web-based interventions in the original studies 
were described based on a Template for Intervention Description and Replication 
(TIDieR), including a checklist and guide (Hoffman et al. 2014). The meta-analy-
sis was conducted according to Cochrane Handbook using the RevMan computer 
program (Higgins & Green 2011). The quality of included studies was appraised 
to find and describe believable and valid results of the reviews (Higgins & Green 
2011). (Paper I.)
In Phase II, the explorative qualitative design (Paper II) and descriptive mixed 
methods (Paper III) designs were used. Adolescents were involved (Braun & 
Clarke 2006) to give a more authentic representation of the reality of their own 
health; this was done according to The Global Standards for Quality Health Care 
Services to participate adolescents more in the development of mental health ser-
vices (Nair et al. 2015). An explorative qualitative study was conducted to gain a
deep understanding of adolescents’ concerns and hopes in their daily lives 
(Thomas & Magilvy 2011), and to explore the topic from the adolescents’ point of 
view (Sandelowski 2004) (Paper II). A descriptive design with mixed methods was 
used to understand adolescents’ experiences from multiple viewpoints (NIH Office 
of Behavioral and Social Sciences 2018). Both the extent of adolescents’ social 
relationships and their experiences relating to this topic were examined (Kettles et 
al. 2011). Data (qualitative and quantitative) were collected concurrently and 
weighted equally when the results were merged (Plano Clark et al. 2008). Quanti-
tative data were described using frequencies (Paper III). An inductive thematic
analysis was used to describe the adolescents’ experiences using the themes and 
conducting a flexible analysis without pre-existing assumptions (Braun & Clarke 
2006). (Papers II and III.)
In Phase III, a descriptive design with mixed methods was used to understand 
adolescents’ feedback on the web-based support system from multiple viewpoints
(NIH Office of Behavioral and Social Sciences 2018). Both magnitude and indi-
vidually described experiences were examined for this purpose (Kettles et al. 
2011). Quantitative and qualitative data were collected concurrently (Plano Clark 
et al. 2008). Quantitative data were described with counting frequencies. Qualita-
tive data were analyzed with a thematic analysis to identify adolescents’ relation-
ships from their own perspective (Braun & Clarke 2006). Results based on quan-
titative data were demonstrated through examples from qualitative writings (Plano 
Clark et al. 2008) and combined by themes (Fettes et al. 2013). (Paper IV.)
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4.4 Setting
In Phase I, electronic databases formed a study setting for the systematic literature 
review (Andrews et al. 2004). The following databases were used: PsycInfo, Med-
line, Cumulative Index to Nursing and Allied Health Literature (CINAHL) and the 
Cochrane Library. PsycInfo is the most extensive database, focusing mainly on 
references in the field of psychology and psychiatric nursing (Andrews et al. 2004). 
It contains over 4 million records from 2,500 journals (American Psychological 
Association 2018). Medline is an extensive database in the medical field (Andrews 
et al. 2004) containing over 24 million records from 5,600 journals (U.S. National
Library of Medicine 2018). CINAHL is mainly focused in the nursing field (An-
drews et al. 2004), containing 3.7 million records from 3,100 journals (EBSCO 
Health 2017). The Cochrane Library is a composition of six databases focusing on
systematic reviews and randomized controlled trials in health care, and it consists 
of a total of 1.2 million records (Cochrane Library 2018). (Paper I.)
In Phases II and III, six adolescent psychiatric outpatient clinics in the area of two 
hospital districts in Finland formed the study setting. In 2015, one of the hospital
districts consisted of 24 municipalities and had a catchment area with a population 
of 1.6 million (Kuntaliitto 2017). Per 1000 capita, 33.4 patients were treated in 
psychiatric outpatient care in 2014. Per 1000 people aged 13–17 years old, 75.5
patients were treated in outpatient care. The other hospital district consisted of 23 
municipalities, and a catchment area with a population of half a million (Kunta-
liitto 2017). Per 1000 capita, 26.1 patents were treated in psychiatric outpatient 
care in 2014. Per 1000 people aged 13–17 years old, 62.3 patients were treated in 
outpatient care. (Papers II–IV.)
4.5 Population, sampling methods and participants
In Phase I, the population was formed from the papers reporting studies about 
web-based interventions supporting the mental health of adolescents and young 
people. In total, 1,458 papers were identified after removing duplicates and were 
screened for eligibility for review. Selective sampling methods were used, and 27 
articles (22 original studies) were included in the review based on inclusion and 
exclusion criteria. Articles were included in the review if thee reported randomized 
controlled trials (RCT) and were published in peer-reviewed journals. The papers 
were written in English. The study participants in the eligible studies were 10 to
24-year-old adolescents or young people with diagnosed depression or symptoms 
of depression or anxiety. The total number of participants in the studies was n = 
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7,097. The interventions aimed to support the mental health of the study partici-
pants. The interventions were delivered through digital services. Further, 16 arti-
cles (15 original studies) were included in the meta-analysis. Studies were included 
if the web-based intervention had been compared to a non-web-based control con-
dition. (Paper I.)
In Phases II and III, the population was made up of adolescents visiting adolescent
psychiatric outpatient clinics who had been allocated into the intervention condi-
tion of the Depis.Net RCT. The adolescents were included if they were from 15 to 
17 years old, had symptoms of depression or anxiety and were able to speak and 
write Finnish. They were excluded if the state of mental disorder was severe, such 
as having psychotic depressions, bipolar disorder, substance abuse or a primary 
eating disorder. Out of 158 adolescents who gave informed consent to participate, 
75 adolescents were allocated to the intervention group. Adolescents in the inter-
vention group used a web-based support system in addition to their treatment as 
usual. Out of this group, 70 adolescents defined their life concerns and hopes in
the first session of the web-based support system. They formed the participants in
Paper I. Out of the 70 adolescents, 29 completed an exercise about social relation-
ships, and they formed the participants in Paper III. Lastly, out of the 70 adoles-
cents, 46 adolescents gave feedback on the web-based support system and formed 
the participants of study reported in Paper IV. 
Purposive sampling methods were used to reach participants with specific health 
problems and because of the possibility the methods have to offer rich information 
related to the research questions of this study (Setia 2016, Palinkas et al. 2015). 
Accurately, a criterion sampling strategy was used. The participants who had used 
specific sections of the Depis.Net and produced reflections and experiences re-
garding specific questions on the web-based support system were chosen for the
study (Palinkas et al. 2015, Polit & Beck 2012). (Papers II–IV.)
4.6 Instruments
In Phase I, three instruments were used in the literature review. First, a data ex-
traction template was created for collecting study characteristics. Authors, publi-
cation years, country, purpose of the study, setting, target group including age and 
number of randomized participants (N), number allocated to intervention (n) and 
to the control condition (n); and the attrition rate was extracted from all studies 
included in the review. The CONSORT-EHEALTH checklist V 1.6.1. (Eysenbach
2011) was and modified for the purpose of this study. (Paper I.)
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Second, a data extraction template was created on the basis of the TIDieR checklist 
(Hoffman et al. 2014) for collecting information from the intervention descrip-
tions. Authors and publication years, intervention name, background theory or ra-
tionale of intervention, materials and procedures used, provider, modes of deliv-
ery, location, dose and length of the program and fidelity and use, were extracted.
(Paper I.)
Third, the outcomes of depression, anxiety, stress, moods and feelings, leaving the 
study early and costs were gathered. Measures were collected at three time points: 
short-term (post intervention), mid-term (3–5 months after intervention) and long-
term (6 months or longer after intervention). (Paper I.)
In Phase II, two instruments were used. Both of them were created primarily to be 
instructions to guide the adolescents’ working through the themes and exercises 
on the Depis.Net web-based support system. The content was selected based on
the adolescents’ needs, literature on existing web-based interventions, interviews 
of professionals working with adolescents (Välimäki et al. 2012) and the self-de-
termination theory (Deci & Ryan 2008). First, needs based on concerns and hopes 
were gathered using open ended instructions. The adolescents were asked to think 
of a concern or problem, such as relating to school, parents or friendships, and how 
they would be willing to change or work with it. Adolescents had the possibility 
to write their answers straight into the support system. There was space to freely 
write as much they wanted. (Paper II.)
Second, needs based on social relationships were gathered in an exercise about
social relationships. The exercise included two parts: a network map and open-
ended questions. Adolescents were instructed to create a visual network map using 
an Excel platform by identifying people important to them and putting them on the 
network map. Furthermore, they were asked to take into account the distances be-
tween the marks (between the adolescent themselves and a connected person) on
the network map. The participants were asked to use smileys to describe the quality 
of their social relationships. They were also asked to reflect on their social rela-
tionships and write about elements they were satisfied with and/or things they 
would want to change. (Paper III.)
In Phase III, two instruments were used to collect the adolescents’ feedback on
the web-based support system. First, a structured instrument was developed and 
modified for the purpose of gathering feedback from the adolescents about their 
use of the web-based support system. The instruments were modified based on the 
Quality Criteria of Public Online Services (The Finnish Ministry of Finance 2004) 
and the Quality Criteria for Health Related Websites (Commission of the European 
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Communities, Brussels, Europe 2002). The Quality Criteria of Public Online Ser-
vices were purposed to support the development and evaluation of web-services 
and enhance clients’ satisfaction. The modified version consisted of 40 items in 
five assessment areas: Use, Content, Management, Production and Benefits of 
web-services. A maximum of five points were given according to how well each
item was realized (The Finnish Ministry of Finance 2004). The criteria was utilized 
in the Finnish government’s strategy on web-services (Finnish Government 2004)
and in several Finnish theses. The criteria have been updated regarding specific
items (Ministry of Finance 2012). 
The Quality Criteria for Health Related Websites were purposed as an appraisal 
tool for users and service providers to enhance the validity and reliability of web-
sites offering health information. It consisted of 14 items in six categories of qual-
ity criteria: transparency and honesty, authority, privacy and data protection, up-
dating of information, accountability, and accessibility (Commission of the Euro-
pean Communities, Brussels, Europe 2002). Websites aiming to support physical 
activity of breast cancer survivors were appraised using five of these quality crite-
ria. The number of items filled due to sites were rated, and any lacking indications 
of updates of websites or funding sources were identified (Sylvester et al. 2017). 
The quality of cancer risk assessment websites was appraised using four criteria, 
and overall, the quality of the websites was found to be poor (Ekman et al. 2005).
The content of the two quality criteria above was used to guide the development 
of the instrument. 
Five quality criteria were represented in the instrument of this study and were 
measured by 36 items. Content (4 items), Structure (6 items), Presentation (10 
items), Use (9 items) and Information (7 items) were appraised. A Likert scale was 
used as an estimation scale, and the criteria were appraised with five alternatives 
(5 = totally agree, 4 = agree, 3 = neither agree nor disagree, 2 = disagree, 1 = totally 
disagree). The instrument was located on web-based support system, but it could 
also be used in printable paper form. 
Second, feedback was also gathered with eight open-ended questions. The ques-
tions were related to the adolescents’ experiences on the use of the support system, 
and their ideas of modifying the sites in future. The questions were created to com-
plement the structured instrument and make it possible for adolescents to freely 
describe their experiences on the web-based support system. The instrument was 
located on the web-based support system, but it could also be used in printable
paper form (Paper IV).
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4.7 Data collection
In Phase I, the data were collected on 1 September 2015, and the search was up-
dated on 10 February 2017. Four electronic databases focusing on health topics 
were searched through (Andrews et al. 2004). The systematic search was con-
ducted with the assistance of an information specialist from University of Helsinki.
The search terms were defined based on the PICO strategy for reaching best pos-
sible information available related to the research questions (Santos et al. 2007).
Studies were selected according to Cochrane Collaborations’ typical study selec-
tion process based on the predetermined inclusion and exclusion criteria (Higgins 
& Green 2011). The selection was carried out by two independent researchers, and 
a third researcher was consulted in cases of disagreement. After removing dupli-
cates, 1,458 titles and abstracts were examined, while 1,398 records were removed 
as irrelevant to research topic. Sixty full texts were examined, and 33 were ex-
cluded. This left 27 records reporting on 22 studies for the purpose of describing
interventions. For the meta-analysis, out of 27 records 11 studies were excluded. 
This left 16 records, 15 studies, for the meta-analysis (Paper I).
In Phases II and III, data were collected between 2008 and 2010 through the 
Depis.Net web-based support system. Adolescents visited an adolescent psychiat-
ric outpatient clinic, where they met a research assistant who introduced them to
the support system. The adolescents got a username and password for access, and 
they started to use support system at their homes in addition to their treatment as 
usual. Instructions were written texts appearing before the questions or exercises 
on the website. The adolescents had the possibility do the exercises in their own
space using computer at home or elsewhere. They reflected on their experiences 
by writing straight onto the website. (Papers II–IV.)
The data about the adolescents’ concerns and hopes were gathered in the first ses-
sion of the web-based support system, and this began the adolescents’ working 
process. They were instructed to describe their daily concerns or problems that 
they were willing to work with during the period that they would use the web-
based support system. (Paper II.)
The data of adolescents’ social relationships were gathered on the web-based sup-
port system when they worked with the theme of Home and family. The adoles-
cents completed an exercise about social relationships, where they identified their 
social relationships, and defined the quality of them with smileys. Further, they 
reflected on their social relationships based on network maps by writing free text.
(Paper III.)
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Third, the feedback on the web-based support system was collected by using a 
structured questionnaire and open-ended questions. The adolescents gave their 
feedback after using the support system. As an alternative to using the instruments 
on the website, there was the possibility to give feedback according to same ques-
tionnaires in a face-to-face interview with a research assistant or in paper format 
posted to them. (Paper IV.)
4.8 Data analysis
In Phase I, the interventions of the included studies were analyzed by using a the-
matic analysis (Braun & Clarke 2006). A deductive approach was used for getting 
a detailed analysis of the interventions, where themes were based on the TIDieR 
checklist (Hoffman et al. 2014). The five themes were as follows: background the-
ory or rationale of intervention; materials and procedures; provider and modes of 
delivery; location, dose, length of the program; and fidelity and use. Two research-
ers independently coded the papers based on the themes. The codes represented 
the descriptions of the interventions, such as “The program consists of a range of 
interactive activities” or “Each session lasts approximately 30–45 minutes.” After 
that, the themes were discussed by the researchers and modified to find a consen-
sus. A report was produced and detailed in a grid by the themes and is presented 
in a broad outline in the results section. (Paper I.)
The impact of the web-based interventions was analyzed using a meta-analysis 
method (Higgins & Green 2011). The data from the original studies was entered 
into Review Manager 5.3 software (RevMan) (Higgins & Green 2011). As a con-
tinuous outcome, the mean differences (MDs) were used examine the effects of 
the intervention compared to control groups. Similar scales or measurements with 
small differences were used to find out the impact of the web-based interventions. 
Random effects were used to allow heterogeneity of the original studies (Ades et 
al. 2005). Standard deviations (SDs) and sample sizes were used to compute the 
weight of every original study in the meta-analysis. I2 values were calculated for 
measuring the heterogeneity of the studies (Higgins et al. 2003). The quality of the 
studies included in the meta-analysis were appraised by using the Risk of Bias tool 
in Review Manager (RevMan) version 5.3 (Cochrane community 2018). (Paper I.)
In Phases II and III, a thematic analysis was used. It offers a flexible method for 
collating, understanding and detailed reporting of adolescents’ experiences related 
to the specific context of adolescent mental health services (Vaismoradi et al. 
2013). An inductive approach was followed in Phase II to find out adolescents’
needs based on their concerns, hopes and social relationships without a predefined 
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theoretical interest (Hsieh & Shannon, 2005) (Papers II and III). In Phase III, a
deductive approach was followed to find out specific aspects of adolescents’ feed-
back according to predefined issues (Hsieh & Shannon, 2005) (Paper IV). A the-
matic analysis was carried out flexibly and iteratively following the steps laid out 
by Braun and Clarke (2006). The codes were handled in a Word text document.
The results were presented as a written report according to themes, sub-themes, 
and codes based on the level of issues describing the wholeness of the detailed 
information of the issues. Compact and comprehensive information about adoles-
cents’ experiences was created. Citations were used to demonstrate adolescents’
experiences. (Papers II–IV.)
4.9 Ethical considerations
In every phase of the research process of this doctoral thesis, the guidelines of the
Finnish Advisory Board of Research Integrity to confirm the fulfillment of respon-
sible conduct of research were followed. The entire research process was carried 
out with integrity and carefulness, and all required permits were obtained. The re-
search methods chosen for this study are scientifically competent and were fol-
lowed with accuracy (Räsänen & Moore 2016, Finnish Advisory Board on Re-
search Integrity 2012). Adolescents and young people with mental health problems 
are at the center of this study. Throughout this study, the human dignity and au-
tonomy of the adolescents was respected (ETENE 2011). The study was sought to
give them a voice to adolescents on issues affecting them (ETENE 2009, United
Nations 1989), whereas they are found to be a group at risk to not hear their opin-
ions (Raphael et al. 2006).
In Phase I, the purpose of literature review was to gain information that could be 
used to improve mental health treatment of adolescents and promote their wellbe-
ing (World Medical Association 2013). The study enhances research evidence in 
the field of digitalization in adolescents’ mental health services, something that is 
demanded by legislation in Finland (FINLEX 1326/2010). The review was con-
ducted according to the Cochrane Collaboration Handbook (Higgins & Green 
2011) to ensure proceedings in line with scientifically competent guidelines in re-
gard to data collection, analyses, quality appraisal of included studies and reporting 
of the results (Finnish Advisory Board on Research Integrity 2012). (Paper I.)
In Phases II and III, ethical approval was granted by the ethics committee of the
hospital district (R08075H). Permissions were obtained from the hospital admin-
istrators of the hospital districts. Adolescents and their parents were informed 
about the study process orally and in writing by research nurses and the staff of the 
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adolescent psychiatric outpatient clinics. Written informed consent was requested
from all adolescents. The adolescents had the possibility to withdraw from study 
at any time without needing to give a reason (FINLEX 488/1999).
The adolescents in this study were considered to be a vulnerable group (Flaskerud
et al. 1998) with the risk of experiencing increased stigmatization (Dardas et al. 
2017), a lack of support in their social relationships (Kouros & Garber 2014) and 
difficulties in everyday life (Khan et al. 2017). With these concerns in mind (Flask-
erud et al. 1998), their welfare was a priority and their conditions were monitored 
by the research nurses; the staff were contacted if any alarming signs occurred, 
including suicidal thoughts or worsening of their condition (World Medical Asso-
ciation 2013, FINLEX 488/1999). Conducting research on adolescent depression
treatment is understood to benefit adolescents themselves (World Medical Asso-
ciation 2013). Studying and developing interventions for them can be seen as a 
prompt to reduce vulnerability (Raphael et al. 2006). (Papers II–IV.)
The data consisting of sensitive material related to the mental health of adolescents
were handled and stored carefully, respecting and protecting the private lives of 
the participants (Finnish Advisory Board on Research Integrity 2012, FINLEX 
523/1999). The adolescents’ access to the web-based support system was protected 
with personal usernames and passwords. The adolescents were identified by using 
ID-numbers, and, to protect anonymity, the names and identity numbers did not 
appear on the materials. The adolescents’ exercises were stored automatically on 
the web-based support system, to which research nurses, moderators and research-
ers had access by using personal usernames and passwords. The access to the web-
based support system was deactivated for the adolescents after the research project. 
Baseline information and some optional questionnaires were conducted using a
paper format. The data on the web-based support system and in paper format were 
transferred to SPSS, Excel or Word documents and stored securely on a memory 
stick at the university. For the purpose of this study, the data were delivered to the 
researcher in an anonymized electronic format with ID- numbers. (Papers II–IV.)
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5 RESULTS
5.1 Characteristics of study participants
In Phase I, 2,087 records were identified, and after removing duplicates, 1,458 
records were left. After selection, 27 articles (22 RCT studies) met the inclusion 
criteria and were included in the narrative review. Out of these, 16 articles (15 
RCT studies) were included in the meta-analysis. The study characteristics are de-
scribed in a Multimedia Appendix in Paper I. The studies were then selected for 
inclusion in the meta-analysis. The total number of participants in the studies was
7,097, and of those, 4,979 participants were in the studies included in the meta-
analysis. The age of participants in included studies ranged from 11 to 24 years 
(Paper I).
In Phase II and III, the participants were the adolescents who participated in the 
Depis.Net RCT study (Välimäki et al. 2012). They were mostly females: 54 (77%) 
in Paper II, 28 (97%) in Paper III and 34 (74%) in Paper IV. Gender, age, education 
and previous use of mental health services of the participants in Papers II–IV are 
described in Table 2.
Table 2. Characteristics of study participants in Papers II–IV.
Participant characteristic Paper IIN = 70 (%)
Paper III
N = 29 (%)
Paper IV
N = 46 (%)
Gender
Female 54 (77) 28 (97) 34 (74)
Male 16 (23) 1 (3) 12 (26)
Age
15 years 22 (31) 12 (41) 15 (33)
16 years 27 (39) 7 (24) 16 (34)
17 years 21 (30) 10 (35) 15 (33)
Education
Comprehensive school 31 (44) 12 (41) 19 (42)
High school 29 (42) 14 (49) 18 (39)
Vocational school 8 (11) 3 (10) 8 (17)





Yes 51 (73) 18 (62) 33 (72)
No 15 (21) 9 (31) 11 (24)
Not known 4 (6) 2 (7) 2 (4)
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5.2 Description and impact of the web-based interventions
In the systematic review, 22 studies (27 articles) focused on 17 different web-based
interventions. Cognitive Behavior Therapy (CBT) was most commonly used as the 
background theory or rationale for the interventions. The materials and procedures
of the interventions included various software, such as websites, chats, or text mes-
sage programs in mobile application. Some of the interventions were supple-
mented by workbooks. 
The interventions were module-based, fantasy games or interaction through chat,
e-mail or text messages. Information, exercises, and questionnaires were included 
in the interventions. Some interventions included the possibility to get feedback or
technical support. The providers of the interventions were professionals working 
in schools, in health care organizations or in community settings. Delivery was 
conducted via CD-ROM, mobile phones, chat rooms or e-mails. The interventions 
included up to 14 modules each, and the amount of time spent on one module or 
task varied between three minutes and three hours. The interventions varied in
timespans from three to ten weeks (Paper I).
Web-based interventions were compared to control conditions in 15 randomized 
controlled trials (RCT) (16 articles). Depression, anxiety, stress, moods and feel-
ings, leaving the study early and costs were measured at three time points (Paper 
I).
Depressive symptoms were measured at all three time points. Statistically signifi-
cant short-term improvement was shown regarding depressive symptoms in the
intervention groups when compared to the control groups at the same time (p=.02,
median 1.68, 95% CI 3.11–0.25). However, a decrease in depressive symptoms 
was not statistically significant at the mid-term measurement point (p=.08, median 
2.91, 95% CI 6.19–0.36). In the long-term, the improvement was again statistically 
significant (p=.01, median 1.78, 95% CI 3.20–0.37). (Paper I.)
Regarding anxiety symptoms, statistically significant improvement favoring the 
intervention groups was measured in the short-term (p=.001, median 1.47, 95% CI 
2.36–0.59), but not at the mid-term measurement. Studies reporting long-term ef-
fects on anxiety were not included in the meta-analysis. The decrease in short-term 
stress symptoms was not statistically significant in the intervention groups when
compared to that of the control groups. Studies reporting results of mid-term or 
long-term effects on stress were not included in the meta-analysis. Regarding 
moods and feelings, statistically significant improvement was found (p=.04, me-
dian 5.55, 95% CI 10.88–0.22) in the short-term. Studies reporting mid-term or 
long-term effects on moods and feelings were not included in the meta-analysis. 
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Leaving the study early was measured in at short-term and mid-term time points.
The participants in web-based intervention groups left the study earlier than in 
those in the control groups measured in the short-term (p=.007, median 1.31, 95% 
CI 1.08–1.58). Also, at the mid-term measurement, studies were left earlier in the 
intervention groups than in control groups (p=.02, median 1.65, 95% CI 1.09–
2.49). (Paper I.)
5.3 Adolescents’ needs based on concerns, hopes and social rela-
tionships
Adolescents’ concerns and hopes were described in four main themes: relation-
ships, daily actions, identity, and wellbeing. Furthermore, nine themes and sub-
themes of concerns and hopes were formed. The adolescents brought up a number 
of concerns. In addition, they also described hopes regarding to every theme. The 
main themes and secondary themes of adolescents’ concerns and hopes are pre-
sented in Figure 2. (Paper II.)
Figure 2. Adolescents’ concerns and hopes in main themes and secondary themes.
The number of social relationships plotted on the network maps ranged from 2 to 
21. Based on the written text, a few adolescents also reflected on their lack of re-
lationships. Five sub-themes were created to identify adolescents’ social relation-
ships based on the marks they plotted on the network maps, and what they included 
in the written texts: family, relatives, peers, other social relationships and lack of 
social relationships (Paper III).
The quality of adolescents’ social relationships was described in three themes 
based on smileys plotted on the network maps, and the what they wrote: positive, 
negative and neutral relationships. Out of the 99 smileys placed on the network 

















and sub-themes of quality of social relationships are presented in Figure 3 (Paper 
III).
Figure 3. Quality of adolescents’ social relationships.
5.4 Adolescents’ feedback on the web-based support system
The quality criteria (Content, Structure, Presentation, Use, and Information) were
appraised with a structured questionnaire (Range 1–5). Figure 4 shows the adoles-
cents’ agreement and disagreement regarding each item, and that the majority of 
the adolescents were in agreement with the items (Figure 4). (Paper IV.)
Regarding the strengths of the web-based support system, the item most agreed
with (totally agree and agree in structured questionnaire) was that the support sys-
tem was usable at home (95% out of 44 respondents). The second most agreed with 
item was that the support system targets adolescents (93% out of 45 respond-
ents)—this was appraised as good. This item was followed that which stated that 
the use of the system was safe (91% out of 45 respondents) and reliable (91% out 
of 45 respondents). In addition, the adolescents described, in written texts, several 
strengths of the web-based support system. The strengths were related issues such 
as ease of use and appreciation of self-reliant working. The support system was 
seen as a good alternative to treatment as usual, one that made it possible to reflect 
on thoughts and ease the condition (Paper IV).
Regarding weaknesses of the web-based support system, the adolescents most of-
ten disagreed or totally disagreed with the statement that the web-based support 
system is usable at a friend’s home (29% out of 45 respondents). After that the 















Figure 4. Agreement and disagreement in content, structure, presentation, use and 
information of the web-based support system (Modified from unpublished Paper 
IV)
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future (21% out of 43 respondents), followed by the statement that the pictures 
made the content easier to understand (16% of 44 respondents) and willingness to 
use sites like this in future (14% out of 44 respondents). The weaknesses expressed 
in written texts related to challenges on using the support system. Unclear instruc-
tions, technical obstacles and the poor condition of adolescents were described as 
challenges that the adolescents faced in relation to the system. The support system 
did not meet the needs of every adolescent, and it was not experienced as helpful 
in every case. (Paper IV.)
Ideas for future modification of the web-based support system were offered in the 
written texts. Ideas about modifications were related to feedback from profession-
als and increasing communication with peers. There were ideas for enhancing the 
layout of the websites. In addition, the adolescents offered ideas for developing the
information provided on the support system. (Paper IV.)
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6 DISCUSSION
6.1 Validity and reliability of the study
The validity and reliability of this study are discussed concerning the research pro-
cess and methods used in this study. A mixed methods design was used as a meth-
odological approach. Using both quantitative and qualitative methods can be seen 
as a strength of this study as it enhances validity (Fettes et al. 2013, Zohrabi 2013).
Validity and reliability are discussed in every study phase in this section.
In Phase I, the methodological quality of the studies included in the systematic 
literature review was first appraised based on the Risk of Bias tool in Review Man-
ager (RevMan) version 5.3 by Cochrane Collaboration (Cochrane community 
2018). The internal validity of the studies was appraised according to selection bias
(random sequence generation and allocation concealment), performance bias 
(blinding of participants and personnel), detection bias (blinding of outcome as-
sessment), attrition bias (incomplete outcome data), reporting bias (selective re-
porting), and other bias (such as, bias related to research funding) (Higgins & 
Green 2011). The lack of internal validity of included studies may have an effect 
on the confidence of the results of this systematic literature review. This should be 
considered to avoid an overestimation of the results (Ryan et al. 2013). The studies 
were classified as having a low, high or unclear risk of bias. Almost all included 
studies lacked in their quality. A low risk of bias was found in 13 studies of random 
sequence generation, in 7 studies of allocation concealment, in 14 studies of blind-
ing of participants and personnel, in 12 studies of blinding outcome assessment, in 
9 studies with in-complete outcome data, in 4 studies of selective reporting and in
7 studies of other bias. Only one study was appraised as high in all criteria. The
risk of bias for each study are described in detail in Paper I. (Paper I.)
A high quality of reporting was ensured (Christensen 2001). This study was guided 
by the Handbook of Cochrane Reviews, and followed detailed process of system-
atic literature review (Higgins & Green 2011). Search terms and modifications 
used in each database are precisely described in Multimedia Appendix 1 in Paper
1 to enable replication of the search process (Paper 1). A search and an updated 
search were conducted with the assistance of an information specialist. To mini-
mize errors, two independent researchers carried out the study selection and data 
extraction (Higgins & Green 2011). In cases of disagreement, a third researcher
was consulted. The flow of the study selection is described in the PRISMA Flow 
diagram (Moher et al. 2009). The quality of the quantitative data (Christensen 
2001) might have been lowered because of the wide variety of instruments used in 
the included studies to measure the outcomes in the meta-analysis. (Paper I.)
Discussion 51
In Phase II, regarding credibility, the intention was to bring out adolescents’ needs
from their own perspective (Graneheim 2017). The participants were adolescents 
using the Depis.Net web-based support system in addition to their treatment as 
usual at adolescent psychiatric outpatient clinics. They were able to describe their 
real-life experiences on the topic. This was also ensured by choosing to concentrate 
on manifest expressions instead of interpreting the latent content of the written 
texts offered by the adolescents (Graneheim 2017). (Papers II and III.)
Regarding the thematic analysis, it was not possible to collect participant feedback
on the themes. If it would have been possible, it could have been used to confirm 
the representativeness of the adolescents’ needs regarding the themes and sub-
themes in the final results (Zohrabi 2013, Thomas & Maligvy 2011) (Papers II and 
III). Due to the inductive approach of the thematic analysis, there was a threat of 
leaving themes too wide or superficial (Graneheim 2017). When coding the data, 
there was an effort to bring out the core of the participants’ views and experiences.
The codes were defined as every expression of adolescents that describe their ex-
periences. (Papers II and III.)
Dependability throughout the research process can be confirmed as the criteria of 
reporting qualitative research was followed (Tong et al. 2007). The rationales for
creating the themes and sub-themes in the thematic analysis were discussed with 
other researchers and with the participants in scientific seminar groups to avoid 
subjectivity, as were the effects of personal previous experiences on the analysis 
of the qualitative data (Hill et al. 2005) (Papers II and III). The reliability of the 
smileys used to appraise the quality of social relationships was verified. Adoles-
cents (n =31) from the main population were asked to classify the smileys to rep-
resent positive, neutral or negative meanings of social relationships. (Paper III.)
Regarding the transferability of results, the small number of participants may be 
seen as a limitation (Thomas & Maligvy 2011). There were 75 adolescents in the
intervention group of the Depis.Net RCT that formed a study population. Out of 
them, 70 (93%) participated and 5 (7%) did not in the study, as reported in Paper 
II. In Paper III, 29 (45%) participated and 41 (55%) did not. The drop-out rates in 
this study are generally in line with average rate of 31% in psychological web-
based interventions (Melville et al. 2010). (Paper II and III.)
In Phase III, the feedback was collected form adolescents who used the Depis.Net 
web-based support system. The participants were able to provide experiences from 
their own perspective in the use of the web-based support system (Graneheim
2017). Because of the deductive approach of the thematic analysis regarding the
qualitative data, there was a threat that not all expressions would fit into the themes 
based on the ready-made model (Graneheim 2017). This was taken into account, 
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but all information suited the themes, which were broadly based on the quality 
criteria of the structured questionnaire. (Paper IV.)
The reliability of the structured instrument measuring five quality criteria was ap-
praised regarding internal consistency. The Cronbach’s alpha for each sum score 
is as follows: Content 0.73, Structure 0.86, Presentation 0.91, Use 0.85, and Infor-
mation 0.82. All Cronbach’s alpha values regarding the instrument used in this 
study are at least acceptable (Content) or at a good level (Structure, Use and Infor-
mation), and went up to a strong level (Presentation) (Taber 2017). (Paper IV.)
Regarding the transferability of results, there are some limitations to take into con-
sideration (Thomas & Maligvy 2011). Out of 75 adolescents in the study popula-
tion, 46 (68%) offered their feedback, but 24 (32%) did not. That is almost the 
same as the average drop-out rate in psychological web-based interventions (Mel-
ville et al. 2010). Regarding the adolescents participating in this study, symptoms 
or suspicion of depression or anxiety were reasons for referrals and recruitment, 
but severity of depression was not appraised in this study. Previously, severity of 
psychological disorders has been found to predict drop-out rates (Melville et al. 
2010). The reasons for not continuing to use the support system are not clear, but 
some expressed in their written texts that if their condition was not good, they were 
not able to use the web-based support system. (Paper IV.)
6.2 Discussion of the main results
In this study, a systematic literature review was conducted to describe web-based 
interventions and examine the impact of interventions to support the mental health 
of adolescents with depression. The interventions were found to be diverse in dos-
age, content and delivery methods. The interventions included were based on sev-
eral background theories. In this light, the interventions represent a wide range of 
treatment methods. This result is in line with a few previous studies (i.e., Vigerland 
et al. 2016, Rice et al. 2014, Barak & Grohol 2011), where web-based interventions 
were described based on their elements and delivery methods. In addition, this re-
sult is in line with other results regarding existing depression treatments, usually 
conducted face-to-face, which are also based on different background theories 
(Shomaker et al. 2017, Chorpita et al. 2011) and a variety of methods (Jones et al. 
2017, Hetrick et al. 2016, Cox et al. 2014, Ames et al. 2014). The diversity of web-
based interventions poses some challenges in identifying the elements that support
the mental health of adolescents with depression. In this study, web-based inter-
ventions were described using the TIDieR checklist, which makes it possible to 
systematically describe interventions. Previously, interventions have been found 
to be poorly described, even though systematic descriptions are essential for the 
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replicability of interventions, their implementation in practice and for studying in-
terventions. (Hoffman et al. 2014.)
In the meta-analysis, some decrease in symptoms of depression were found among 
the participants who used the web-based intervention compared to those who did 
not. The decrease was statistically significant in the short-term and long-term, but 
not at the mid-term check point. A statistically significant decrease was found in 
anxiety symptoms and in moods and feelings, but not in stress symptoms in the 
short-term. Previously conducted meta-analysis has shown a decrease in both de-
pression and anxiety symptoms when using web-based interventions for adoles-
cent depression (Pennant et al. 2015). However, non-statistically significant de-
creases in depression symptoms (Ye et al. 2014) and mixed effects have also been 
found in systematic reviews (Best et al. 2014). In this study, the decrease of de-
pression symptoms varied at the different measurement time points. As with de-
pression symptoms, the decrease in anxiety symptoms did not continue to the mid-
term measurement point. Also, a lack of long-term outcome measurements makes 
the knowledge about impact of web-based interventions slightly insufficient. The 
diversity of the web-based interventions found in this study makes it difficult to 
know which elements are effective. In addition, different levels of therapist support 
during the use of web-based interventions may have impacted the outcomes 
(Vigerland et al. 2016). The results of this study support the use of web-based
interventions for the purpose of decreasing adolescents’ symptoms of depression 
and anxiety, but more research is needed to figure out why the outcomes are not 
stable.
Attention should be given to the question of why leaving the study early was more 
common in the web-based intervention group than in the control group in the meta-
analysis. In addition, in the empirical study, the drop-out rates were notable, as 
most of all adolescents (97%) began working in the web-based support system, but 
only 45% completed the exercises about social relationships, and 68% gave feed-
back on the web-based support system. Adolescents’ reasons for withdrawal were 
not explored in this study. However, web-based interventions are often self-di-
rected (MacDonell & Prinz 2017), contrary to much of the face-to-face treatment 
that is currently provided (Pylkkänen & Haapasalo-Pesu 2016). The impact of dos-
age of therapist support on continuation in web-based interventions is not known 
(Vigerland et al. 2016). Previously, a lack of concern, getting help from elsewhere 
or an unwillingness to change one’s own life were found to be reasons for early 
withdrawal from web-based interventions (Al-Asadi et al. 2014). Further, severity 
of psychiatric symptoms (Melville et al. 2010), personal reasons or users’ dissat-
isfaction with the intervention content may have an impact on early withdrawal
(Postel et al. 2010). We can assume that the reasons for early withdrawal found in 
previous studies are similar to those reasons for withdrawal in this study, but more 
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research is needed to confirm this. This study strengthens the previous knowledge 
that adolescents using web-based interventions are at risk of dropping out. It is 
essential for health care professionals to recognize those adolescents at risk of early 
withdrawal. They may need support to continue with the web-based intervention 
or they may be in need of more traditional treatment.
Adolescents’ needs based on concerns, hopes and social relationships were de-
scribed on the web-based support system developed for adolescents with depres-
sion. According to the Socio-Technical Theory (Leavitt 1965), the people in this
study were adolescents whose experiences described from their own perspectives
were of interest in this study (Davis & Grey 2017). Knowing users’ attitudes, skills 
(Cipriano 2012, Boström et al. 2009) and feelings (Leavitt 1965) is essential for 
optimizing social and technical aspects for the purpose of ensuring the best possi-
ble use of digital services (Boström et al. 2009). Knowing adolescents’ needs
makes it possible to develop mental health services for them (NICE 2018a, Nair et 
al. 2015) and support them in continuing treatment (Al-Asadi et al. 2014). In light 
of the global concern that adolescents are not getting sufficient treatment for de-
pression (Center for Behavioral Health Statistics and Quality 2016, Burnett-Zei-
gler et al. 2012), understanding their needs may enhance the development of user-
friendly services (NICE 2018a) and get more adolescents to access treatment. Pre-
viously, unmet needs were found to be one of the most important obstacles for the
engagement with digital services in health care (Long et al. 2017). The burden of
depression has previously been described in several studies (Dardas et al. 2017, 
De Crescenzo et al. 2017, Holt et al. 2016, Greenberg et al. 2015, Balázs et al. 
2013, Rawal et al. 2013, Lépine & Briley 2011, Wingenfeld & Wolf 2011), but the 
focus of this study was to gain understanding about the subject from adolescents’
own perspectives.
Several concerns regarding relationships, daily actions, identity and wellbeing
were defined by adolescents in this study. Although adolescents were asked to de-
scribe their concerns, they defined hopes regarding all the fields mentioned above. 
The quality of social relationships was described negatively, neutrally and posi-
tively. The extent of adolescents’ social relationships ranged from a lack of rela-
tionships to 21. These findings provide information about adolescents needs. Us-
ing this knowledge when providing treatment or developing services for them may
enhance adolescents’ satisfaction regarding the services provided to them. Further, 
this enhances the adolescents’ role as experts in planning and making decisions 
about their own treatment (Davis & Grey 2017). The power of social relationships 
in supporting adolescents with depression (Cupito et al. 2016, Maurizi et al. 2013)
can be seen in the light of the results of this study. Although there was wide vari-
ation in adolescents’ social relationships, the adolescents intended to positively 
develop their relationships. Further, social relationships can be harmful and even 
Discussion 55
worsen the condition of adolescents (Fosco et al. 2016, Kouros & Garber 2014).
In addition to the variation in social relationships, the results of this study showed 
that changing the social relationships of adolescents is possible. Based on the re-
sults of this study, the needs of adolescents with depression can be seen as their 
individual concerns greatly affecting their life. However, their hopes can be seen 
as signs of efforts to get better and improve their life.
Adolescents’ feedback regarding strengths, weaknesses and ideas for future mod-
ification of the web-based support system was explored. According to the Socio-
Technical Theory (Leavitt 1965), the feedback was gathered to enhance the under-
standing of the use of the web-based support system from the adolescents’ own
perspectives (Cipriano 2012). Although adolescents’ participation in service de-
velopment is essential, only a few studies (Kenny et al. 2016, Havas et al. 2011,
Iloabachie et al. 2011) have focused on their feedback and experiences regarding 
web-based interventions. This study fills a gap by collecting adolescents’ feedback 
straight from them after using web-based interventions. No studies describing ex-
periences of adolescents with depression in the Finnish context were found, so this 
may be the first study in this field in Finland.
Mainly positive experiences were attributed to the web-based support system 
based in the quantitative questionnaire. Free texts written by adolescents provided 
useful examples and raised understanding about the strengths, weaknesses and 
ideas for future modification of the web-based support system. The results may be 
encouraging regarding the use of web-based interventions with adolescents with 
depression. This is in line with a few studies, where adolescents’ experiences with
using web-based interventions have been found to be positive (Kenny et al. 2016, 
Iloabachie et al. 2011). In addition to the strengths of web-based support system 
described by adolescents, in this study, a minority of them brought out weaknesses
and experiences in not getting help. This highlights the fact that web-based inter-
ventions are not suitable for all, and other treatment alternatives should remain
available. In a previous study, adolescents provided specific examples of important 
issues to them regarding web-based interventions, such as privacy, colors of web-
sites and peer support (Kenny et al. 2016). The specific strengths, weaknesses and 
ideas for future modification described by adolescents in this study provide new 
knowledge about their experiences with the purpose of developing web-based in-
terventions for them.
6.3 Strengths and limits of the study
The strengths of this study are as follows. First, the topic of this doctoral thesis is
current, and it is a reaction to the need to develop adolescent mental health services 
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and adds knowledge on this subject (Finnish Government 2018a). The study pro-
vides insight into the clinical practices of health care, and the knowledge it adds 
enhances the understanding of previously-found geographically equal, cost-effec-
tive and easily accessible interventions for depression treatment (Imison et al. 
2016).
Second, in the empirical study included in this doctoral thesis, adolescents were 
given a channel to express their experiences and feedback on the use of the web-
based support system. Getting them to participate in the development and evalua-
tion of their own health services is in line with the Criteria for the Global Standards 
for improving the quality of adolescent health (Nair et al. 2015).
Third, using both quantitative and qualitative research methods can be seen as a 
strength of this study. A mixed methods design was used as a methodological ap-
proach (Fettes et al. 2013, Zohrabi 2013), and more accurate results were able to 
be obtained than would have been possible if another approach alone had been 
used (Choy 2014). Understanding the nature of knowledge based on different phil-
osophical orientations (Risjord 2002, Patton 1999) brings comprehensive quality 
to the study (Fettes et al. 2013).  
As for the limitations of the study, first, contextual or personal factors may have 
caused some risk of ideological bias in this doctoral thesis (Linvill & Grant 2017). 
The choice of the subject is in line with reforming health care services that empha-
size digitalization (Finnish Government 2018a, McGorry et al. 2013). Tendencies 
of digitalization in policy (Klein & Chiang 2004), especially health policy, may 
have had some effect on personal attitudes towards and interest in digitalization in 
mental health services. The main researcher of this study may have had more pos-
itive attitudes towards digitalization because of following information from that
specific perspective. This may have increased the tendency for the researcher to
find and read studies supporting this subject (Klein & Cihang 2004). Personal or 
situational factors in this study may have added to the risk of ideological bias. The 
objectivity of the research process was confirmed by conducting the analysis with
a research group or double-checking with two researchers. This was done to avoid 
personal ideas or motives directing the proceedings of the study (Gilbert & Malone
1995).
Second, girls were overrepresented in the empirical study. Out of 70 participants 
in the study reported in Paper II, 77% were girls. Among the 29 participants in 
Paper III, 97% were girls, and in Paper IV, 46 adolescents participated and out of 
those 76% were girls. The skewness of gender in this study is in line with the 
underestimation of depression among boys in middle adolescence (14–17 years)
(van Beek et al. 2012). This study lacks knowledge about experiences among boys 
with depression, and it would be important to better understand the differences in
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experiences between the genders (Kouros & Garber 2014) and take into account 
the notable risk of suicide that exists among depressed boys (WHO 2016b, Viner
et al. 2011).
6.4 Implications of the study
Clinical practice
The results provide new knowledge about the use of web-based interventions sup-
porting the mental health of adolescents with depression. The results may encour-
age professionals in mental health services to deploy the use of web-based inter-
ventions in treatment of adolescents with depression. The results of this study are
based on a comprehensive systematic literature review and adolescents’ own de-
scriptions. In other words, the knowledge to be gained from this study has been 
produced using research and commonly used research methods. This is notable as
health care professionals have been previously found to be negatively inclined to 
use web-based interventions in practice.
Some concerns are important to recognize regarding the use of web-based inter-
ventions in practice with adolescents with depression. Although there was some
decrease in symptoms of depression compared to for those on a waitlist or treat-
ment as usual found in this study and also previously, it is not clear which elements
in the interventions are effective. Furthermore, although the majority of adoles-
cents in this study found more strengths than weaknesses and wrote positive feed-
back about the web-based support system, a minority of adolescents did not expe-
rience getting help. It is essential to know adolescents’ actual needs when planning 
treatment for them and when seeking appropriate ways to provide treatment.
Health care administration
This study provides new knowledge on deploying web-based interventions as a 
part of adolescents’ mental health services. Knowledge about the impact of web-
based interventions and, further, about needs and feedback provided from the ad-
olescents’ perspective, can be utilized to enhance the use of web-based interven-
tions in this setting. In line with the previously described advantages of digital 
services in health care, such as: cost-effectiveness, easy access, geographical
equality and appropriate management of resources (Imison et al. 2016), this study 
increases the advantages and encourages to use digital services.
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Web-based interventions are one noteworthy option for supporting mental health 
of adolescents with depression and complement current interventions that are 
available. Enhancing the use of appropriate interventions as treatment of adoles-
cents with depression may be one response to the global concern of adolescents’ 
mental health. However, successful use of web-based interventions requires organ-
izations to notice both social and technical factors regarding the use of digital ser-
vices.
It is important that treatment alternatives for adolescents with depression are avail-
able. Differences in needs should be taken into account when planning effective 
interventions for them. Adolescents themselves are recommended to participate 
actively in the service development (NICE 2018a, Nair et al. 2015). In this light, 
the strengths, weaknesses and ideas for future modification they provided in this 
study are worth when considering the development of these services. Developing 
services to better respond to adolescents’ needs can make it easier for them to use
the services that can ease access and engagement to treatment. 
Nursing science
Regarding health, this study provides new knowledge on recognizing web-based
interventions as methods to support the mental health of adolescents with depres-
sion. The people in this study were adolescents with the health concern of diag-
nosed depression or symptoms of depression or anxiety. They form a specific 
group whose diverse needs in health care are an interest of future research. This 
study responds to the importance of adolescent participation in the development of 
mental health services. 
Regarding care, web-based interventions are one possibility for providing treat-
ment to adolescents. In line with evidence-based nursing, the adolescents’ experi-
ences about their treatment were of interest in this study. Furthermore, this study 
increases the knowledge about the impact of web-based interventions. The envi-
ronment of this study was formed by mental health services for adolescents. This
study provides knowledge that can be used to strengthen digital services in health 
care regarding the treatment of adolescents with depression.
Nursing education
The knowledge about interventions to support mental health of adolescents with 
depression is essential in nursing education. This study provides information about 
the impact of web-based interventions and also about how these interventions are 
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constructed. This study increases knowledge about adolescents’ needs based on
their concerns, hopes and social relationships. It is important to future nurses to 
know their adolescent patients and use this information when they are constructing 
treatment plans for individuals. Adolescent participation is a valuable part of ser-
vice development. This study provides ideas for the future development of web-
based interventions that were provided by adolescents themselves.
Future research
More research is still needed on this topic. First, more studies and meta-analyses
are needed to enhance the knowledge about the effectiveness of web-based inter-
ventions and variations in outcomes. The diversity of interventions should be taken
into account to understand what the elements that support mental health are and 
which ones are effective. In addition to dosage, delivery and content of the inter-
ventions, the level of therapist support during the interventions needs to be ex-
plored in more detail, also in effectiveness studies.
Second, adolescents are at risk of dropping out of web-based interventions. The
reasons for this need to be explored in more detail, specifically from the adoles-
cents’ perspective. Knowing more about the potential obstacles to continuing with 
a web-based intervention makes it possible to understand reasons of withdrawal, 
support the user in continuing, or recognize the need to provide other treatment 
alternatives. According to the previously found predictors of severe disorders for 
withdrawal from psychological web-based interventions (Melville et al. 2010) and 
some adolescents’ experiences in this study of not getting help or having fatigue,
using a web-based intervention requires some skills to function and the ability to 
work in a self-directed manner. These skills may be weakened in people with se-
vere mental conditions. In future research, it would be notable to compare adoles-
cents’ feedback on web-based interventions with severity of depression.
Third, no studies included in the meta-analysis measured costs as an outcome. Cur-
rently, saving costs in health care is central. Research about the cost-effectiveness 
of web-based interventions is needed to understand the intervention use more spe-
cifically from an economic perspective. Furthermore, it would be useful to com-
pare costs of web-based interventions to costs of more traditional interventions,
i.e., those that are mainly provided by human resources.
Fourth, the adolescents’ participation in the development of web-based interven-
tions for depression is recommended. It would be important to know their needs
and ideas for future development even more specifically. The adolescents of this 
study represent those who have already been referred to adolescent psychiatric 
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care. Those adolescents with depression who are not yet in the area of care make
up one group whose needs could be analyzed regarding the difficulty level of seek-
ing of depression treatment. Also, the reasons for why some were not willing to 
use web-based interventions and why some experienced not getting help from us-
ing the web-based interventions are important topics to study more in the future. 
This is important for finding appropriate ways of providing depression treatment 
for all adolescents with a variety of needs.
6.5 Conclusions
Web-based interventions have potential to support the mental health of adolescents
with depression and complement current services. The deployment of them should 
be enhanced in adolescents’ mental health services. Based on the meta-analysis, it
can be concluded that it is possible to reduce symptoms by using web-based inter-
ventions. After intervention, statistically significant improvements were shown 
among adolescents with depression regarding their symptoms of depression, anx-
iety, and moods and feelings. It is unclear which elements in interventions have an
impact and why the impact varies between different follow-up times. In addition,
this study indicates that web-based interventions may be agreeable for many ado-
lescents. Along with many strengths described by the adolescents after the inter-
vention, they found the web-based intervention to be a good method of reflect their 
thoughts and a good alternative to treatment as usual. 
Knowing adolescents’ needs is essential for successful use of web-based interven-
tions in mental health services. It is not appropriate to provide web-based interven-
tions to all adolescents. Based on the empirical study, we know that some of them 
may experience web-based intervention as not agreeable. Weaknesses brought out 
in this study may form obstacles to use. Adolescents who use web-based interven-
tions are at risk of dropping out before completing the intervention. Reasons for 
that are not clear. Adolescents in this study described a great diversity of concerns, 
hopes and social relationships, but also hopes and willingness to change. The di-
versity of their needs is essential to consider when developing mental health ser-
vices and planning treatment for adolescents with depression. The knowledge 
about adolescents’ needs and their feedback on the web-based support system pro-
vided in this study can be used for future development of web-based interventions.
Respond adolescents’ needs and taking them into account in service development 
may help adolescents seeking treatment and may positively affect engagement in 
the treatment of adolescents with depression. 
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